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ARTHUR H. HOWELL 
(1872 to 1940) 
By Vioua 8. ScHANTz 


Arthur H. Howell, Chairman of the Editorial Board of the American 
Society of Mammalogists, was stricken with a cerebral hemorrhage at his 
desk on July 9, 1940, while eng:.ged in mammal studies. He passed away 
at Emergency Hospital, Washington, D. C., on July 10. 

Mr. Howell was born in Lake Grove, N. Y., on May 3, 1872, the son of 
Elbert Richard and Ann (Judson Holmes) Howell. He graduated from the 
Brooklyn High School in February 1888, and then spent the greater part 
of that year at Lake Grove, Long Island, N. Y., living and working with his 
grandfather, Kichard Oakley Howell. Together they operated both his 
grandfather’s and his father’s farms. 

In January 1889 he obtained an office position at $3.00 a week with a small 
ship broker on South Street, New York. He remained there only a few weeks, 
then went to work for several months with an insurance broker. On Novem- 
ber 18, 1889, he was hired by Jenning’s Lace Works, New York City, as a 
stock clerk at $6.00 a week, and remained with that firm in various capacities 
until July 1894. 

During the winter of 1894-95, for a period of five months, Mr. Howell 
was employed as business secretary by the Brooklyn Men’s Christian As- 
sociation. 

His interest in natural history—birds in particular—had begun in 1885, 
soon after he entered high school and became acquainted with Joseph A. 
Hopkins. Hunting birds’ nests and collecting birds’ eggs was their principal 
diversion on Saturdays and holidays. 

Mr. Howell’s first set of eggs (crested flycatcher) was taken in June 1885, 
but his collecting did not begin in earnest until May 1886, when he went to 
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his grandfather’s farm on Long Island for the summer. In the spring of 
1888 he began to mount birds but never became proficient in that art. 

Mr. Howell made his first study skin on December 15, 1888, and the next 
spring he began to make a collection. In January 1889 he became acquainted 
with William Dutcher, and on the latter’s invitation began to attend the 
meetings of the Linnaean Society of New York, where he made the acquaint- 
ance of many local naturalists. On March 2, 1892, he was elected secretary 
of the Society—an office he held for two years and then declined a re-election. 
During his incumbency he put in a great deal of time arranging and cata- 
loguing the pamphlets in the Society’s library. 

In 1889 Mr. Howell became a member of the American Ornithologists’ 
Union. He met Harry C. Oberholser at the annual meeting held in New 
York City that year. The two became better acquainted in 1894 when Mr. 
Oberholser lived in Brooklyn, N. Y., for a period of 9 months. During that 
time Mr. Oberholser took a civil-service examination for a position in the 
Department of Agriculture and received his appointment in the Division of 
Economic Ornithology and Mammalogy at Washington, D. C., on February 
1, 1895. This Division became the Bureau of Biological Survey on March 
3, 1905. 

In the spring of 1895, Vernon Bailey, of the Division of Economie Orni- 
thology and Mammalogy, needed a field assistant, and Mr. Oberholser sug- 
gested the name of his Brooklyn friend, Arthur H. Howell. In May 1895, 
Mr. Howell received a temporary appointment and was sent on a field trip 
to northwestern Montana as an assistant to Vernon Bailey. They camped 
together in Montana, Idaho, Washington, and Oregon for four months, 
after which Mr. Howell traveled alone in Idaho, Utah, and Colorado, re- 
turning home via Washington, D. C., in November of that year. 

In May 1896 Mr. Howell received a second appointment of six months 
at Washington, D. C., in the Division of Biological Survey, as it became 
known on April 25, 1896. At the end of the six months he received a per- 
manent appointment as a special assistant, his work for the first few years 
being the preparation of scientific study skins and care of the mammal 
collection. 

Mr. Howell became one of America’s outstanding mammalogists and orni 
thologists, and his keen interest kept him actively engaged in research, even 
though he was eligible for voluntary retirement in May of this year from 
his position as senior biologist in the Division of Wildlife Research, Fish and 
Wildlife Service, Department of the Interior, which Service superseded the 
Biological Survey on June 30, 1940. His Federal service began with the 
Division of Economic Ornithology and Mammalogy in 1895, and he served 
the Government continuously for 44 years. During this period he published 
80 papers and books on birds and mammals. Among his outstanding con- 
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tributions to the science of mammalogy were his descriptions of 83 species 
and subspecies of mammals, and his revisions of the scientific classification 
of many genera published in eight numbers of the famous North American 
Fauna series of the U. 8. Department of Agriculture. These revisions include 
two genera of skunks, the harvest mice, marmots, flying squirrels, pikas, 
chipmunks, and the ground squirrels. ‘A Revision of the American Arctic 
Hares” was published in 1936 in the Journal of Mammalogy (vol. 17, pp. 
315-337). At the time of his death Mr. Howell was preparing two other 
manuscripts for the North American Fauna series: “‘A Revision of the Classi- 
fication of Red Squirrels” and ‘“The Mammals of Florida.” 

He conducted biological field expeditions in Alabama, Arkansas, Florida, 
Georgia, Illinois, Kentucky, Louisiana, Missouri, Montana, New Mexico, 
and Texas. These field trips led to the publication of “The Birds of Ar- 
kansas,” “Birds of Alabama,” and ‘Florida Bird Life,” the last his most 
outstanding contribution to ornithology. 

In 1919 he discovered and described a new species of bird, a seaside sparrow, 
Thryospiza mirabilis, in southern Florida. This was an enviable achievement 
at a time when North American birds had become so well known. Among 
his other important works on birds were studies of ‘“The Relation of Birds to 
the Cotton Boll Weevil,” “Birds That Eat the Cotton Boll Weevil,” and 
“Destruction of the Cotton Boll Weevil by Birds in Winter.” 

Mr. Howell was a self-made naturalist, and his reputation for achievement 
in his special field was international. Having worked in the same laboratory 
with him for many years, the writer always found him to be a man of sterling 
character, thoughtful of others, and always willing to share his scientific 
knowledge with a junior associate. 

Mr. Howell was a charter member of the American Society of Mammalo- 
gists, and had been chairman of the Society’s editorial committee since 
January 1938. He had served as a member on the Society’s Board of Direc- 
tors since 1935. He was also a Fellow of the American Ornithologists’ Union 
since 1930; a member of the Baird Ornithological Club, Cooper Ornithological 
Club, and the Biological Society of Washington; a corresponding member of 
the Linnaean Society of New York; and a member of the Rhode Island Avenue 
and Suburban Citizen’s Association. He had been interested in choral work 
and was an organizer of the Biological Survey Group of Friends of the Na- 
tional Symphony Orchestra. He was also a member of the First Congre- 
gational Church in Washington, of which he was an ardent supporter. 

While living in Brooklyn, N. Y., Mr. Howell was active in the work of the 
Central Congregational Church, where he taught a Sunday school class for 
a number of years. Later he took up the work of the Young Peoples Society 
and was one of the prime movers in organizing a Christian Endeavor Society 
in the church, serving as its first president for two years. 
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On June 20, 1900, he married Grace Bowen Johnson, of Washington, D. C. 
Surviving him are his widow and three children, Ruth Alden (Mrs. E. E. 
Stansbury), Elizabeth Carolyn, and Elbert Jerome. For many years Mr. 
Howell resided at 2919 South Dakota Avenue, Washington, D. C. 

Funeral services were held in the Washington First Congregational Church 
at 3 p.m.on July 11. Many Federal officials, associates, and friends attended. 
Interment took place at Fort Lincoln Cemetery, Washington, D. C. 


Fish and Wildlife Service, U. S. Department of Interior, Washington, D. C. 


THE BURROWING AND FEEDING HABITS OF DIPODOMYS 
VENUSTUS 


By Autsert C. HAWBECKER 


Late in the fall of 1937, while trapping gophers in newly-planted fertilizer 
and cover crop test plots, I found indications of kangaroo rat activity on two 
farms in southern Santa Cruz County, California. In an effort to learn 
more about the animal, as well as to learn something of its effects on agricul- 
tural lands and crops, I began a more intensive study of its habits in No- 
vember, 1937. 

Subsequent trapping, and later identification by Dr. E. Raymond Hall 
of the University of California revealed that the specimens from the Enos 
farm were the Santa Cruz kangaroo rat (Dipodomys venustus venustus Mer- 
riam), and those from the Berglund farm represented a possible intergradation 
with the elephant-eared kangaroo rat (Dipodomys elephantinus Grinnell), 
but needed further study to determine their exact status. 

The main field of investigation was the J. F. Enos farm just north of the 
small settlement of Corralitos in southern Santa Cruz County, California. 
This farm lies 700 feet above sea level in the Upper Sonoran Life Zone, ac- 
cording to indicators set down by Hall and Grinnell (1919). The soil type 
is Moro Cojo sand, well drained and deep, warm and dry in summer (soil 
type names according to U. 8. Bureau of Plant Industry standards). This 
farm was originally covered with such plants as chamise (Adenostoma fas- 
ciculatum), black sage (Salvia mellifera), manzanita (Arctostaphylos tomentosa), 
buck brush (Ceanothus cuneatus) and coyote brush (Baccharis pilularis), 
all of which are characteristic of the native flora found on Moro Cojo sand. 
The farm was entirely cleared at one time, but erosion rapidly rendered the 
steeper slopes unproductive and they were eventually allowed to return to 
the original cover. Additional observations were made on the Karl Berglund 
farm which is situated about two miles above the Enos farm by the old Rider 
Road, in a more mountainous and more heavily wooded type of country. 
The portion of the Berglund farm known as the old Rider ranch, where the 
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study was carried on, lies at 1450 feet and has Hugo loam and sandy loam, 
which are also well drained, as its main soil types. The original cover here 
was, and the persisting adjacent cover is typical of the Transition Life Zone. 
It is made up of coast redwood (Sequoia sempervirens), Douglas fir (Pseudo- 
tsuga taxifolia), madrone (Arbutus menziesii), tan oak (Lithocarpus densiflorus) 
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Figure |. Sketch of a typicai den of a Santa Cruz Kangaroo Rat. 


and coyote brush (Baccharis pilularis), the last named being found along the 
field borders adjacent to the woodland. Volunteer annual vegetation on both 
of the farms is about the same. Rip-gut grass (Bromus rigidus), sheep sorrel 
(Rumez acetosella), and telegraph weed (Heterotheca grandiflora) are the mian 
constituents. The first two mature late in the spring or early in summer and 
the last one in the fall. Lack of summer rain allows most of the herbaceous 
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vegetation to dry, so there is only this dry, brown material and what stored 
food is left over for kangaroo rat food during the summer and fall. The 
climate is mild with summer fogs and often heavy winter rains. Additional 
observations were carried on whenever the animals were found, but the above 
areas constituted the main points of study. 

The first step in the study (November 9, 1937, to March, 1940) was the 
excavation of a number of dens. Fifteen dens were excavated during the 
study, some carefully and some merely to find caches and nests. The dens 
were not found in the chaparral, but out in the open, abandoned agricultural 
land. There probably were burrows in the chaparral as traps set along the 
edge, and slightly in the chaparral usually caught kangaroo rats. It seems 
also that the animals must travel through and live in the chaparral as the 
Berglund farm is surrounded by either redwood or dense chaparral. As was 
expected, the kangaroo rat dens were found in the well-drained soils such as 
those mentioned above. They were never found in heavy soils. Not all 
such areas are inhabited by kangaroo rats. Many similar farms were gone 
over and no sign of the animalsfound. There are apparently other controlling 
factors. 

The most striking characteristic of the dens is their relative simplicity. 
Such burrow systems as illustrated by Shaw (1934) for the giant kangaroo 
rat (Dipodomys ingens) and described by Bailey (1931) for some of the New 
Mexican kangaroo rats, are veritable labyrinths compared with the ones 
made by this animal. A single main runway, a few blind side branches and 
the usual nest and food caches constitute the entire burrow system. One 
measured burrow was 8 feet long with a 4-foot 6-inch side branch, five caches 
and a nest. Burrows known to be at least two years old did not show any 
greater degree of complexity than those known to be only months old. The 
lack of protection offered by such a simple main burrow system seems to be 
partially offset by the fact that each animal apparently has several supple- 
mentary burrows not too closely associated with the main one. The presence 
and use of such burrows was first discovered when, while excavating a burrow 
system, I saw an animal break out through one of the side branches that 
ended near the surface and make directly for another opening. Excavations 
in other dens often gave rise to the same performance; when the animal left the 
main burrow there was no indiscriminate rushing about, but a direct flight 
to a new haven of safety. Often, but not always, one or both of the usually 
two main burrow openings, as well as one or both of the auxiliary burrow 
openings, were under weeds or shrubs. Excavation in the supplementary 
burrows revealed that they were simple, often unbranched runways without 
nests, caches or sidepockets. They were left open at all times. In fact, the 
point of distinction from the surface of the ground between main and sub- 
sidiary burrow systems was that the main burrow openings were almost 
invariably plugged and the subsidiary burrow openings were always open. 
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Fic. 2. Upper: The main study area 
Fic. 3. Lower: The sprouted caches are shown here. There are a few single ones 
in the foreground and background, but they are concentrated in the center. December 
5, 1938. 
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The exact use of these burrows is a subject for further study. Supplementary 
burrows were also found by Vorhies and Taylor (1922) in their study of the 
banner-tailed kangaroo rat (Dipodomys spectabilis spectabilis); but in that 
case they appeared a little more closely connected to the main system. 

The general structure of the main burrows or dens is much like the 
dens of other kangaroo rats as described by previous investigators, except for 
its simplicity. It also tends to be more of the sprawling type described by 
Shaw (1934) than the compact type of Vorhies and Taylor (1922). The 
burrows that I excavated lay from 2 to 20 inches below the ground surface 
except where as sometimes happened the kangaroo rats were occupying 
gopher burrows. During the rainy period they were damp as the rain soaked 
into the ground to a depth of 5 feet. This condition differed from that found 
by Grinnell (1932) in the burrows of the giant kangaroo rat where a portion 
of the system was always dry. These dens in addition to their rightful own- 
ers, were often inhabited by such insects as crickets and dung beetles, and by 
toads. Occasionally two kangaroo rats were taken at the mouth of the same 
burrow, but there was no other evidence that two animals use the same 
system. 

As Shaw (1934) suggests in the case of the giant kangaroo rat, it is certain 
that the habits of Dipodomys venustus are affected by agricultural practices. 
The areas that I studied lay adjacent to orchards that were subject to normal 
cultural operations, and while gophers and even ground squirrels were able 
to burrow at will under these conditions, the kangaroo rat burrows were 
conspicuously absent. Even light harrowing was sufficient to break up 
housekeeping for the kangaroo rat as was often evidenced when the farmer 
happened to run his harrow across portions of the uncultivated field. In all 
cases the relatively shallow burrows were completely destroyed. On the 
other hand, in places where cultivation ceased for a year a kangaroo rat 
population moved in and dug burrows. 

The test plots showed no damage as far as erosion and crop injury were 
concerned even though there were many kangaroo rat dens. The lack of 
gullying was possibly due to the shallowness of the dens and the porosity of 
the lighter soils, in which they were excavated. It was found, however, 
that where permanent contour ditches or any type of earth structure whose 
surface is not cultivated were constructed through or in cultivated land, 
kangaroo rats soon invaded them and extended their workings along the berms 
far out into the orchard. Such workings soon honeycomb the ditch or strue- 
ture, and weaken it to such an extent that it gives way, often causing a serious 
break. The remedy for this is to disk lightly over the ditch in the course of 
farm cultivation late in the spring after the seed has ripened. This caves 
in most of the rodent burrows and drives out the kangaroo rats, but does not 
destroy the protective vegetation on the ditch berms. 

The study of the food and storing habits of this kangaroo rat revealed 
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several interesting features when compared with Shaw’s (1934) findings on 
the giant kangaroo rat. The food of the local species like the ones studied by 
Shaw (1934) and by Monson and Kessler (1940) is made up almost entirely 
of seeds of annuals as far as can be determined by cheek pouch, underground 
cache and surface cache examinations. Among the test plots were two, one 
of crested wheat grass and one of English rye grass, both perennials; but 
neither one was utilized as far as could be determined. One burrow opened 
into one of these plots, but there was no sign of mowing nor were any of the 
seeds found stored either in surface or underground caches. Traps baited 
with rolled oats were occupied or sprung and the bait gone even when green 
material was available. A captive animal kept for five months took any 
commercial seed (oats, rye, barley or vetch) in preference to green material 
such as cabbage, lettuce, grass or root vegetables. This same animal did 
not use water put into the cage, but lived for months without using either 
water or green food material. Some green material is used, however, as a 
burrow excavated in May, 1939, had a number of green heads of sheep sorrel 
strewn along it. Animals trapped for specimens in March, 1940, had green 
bur clover (Medicago hispida) in their cheek pouches. Except for a little 
debris, however, no material has been found in any of the caches except ma- 
ture seed or seed husks. 

The favorite food is the achene of the native telegraph weed. This seed, 
with the pappus attached, was stored in great quantities, one or two under- 
ground caches, containing up to 3145 c.c. of material being found in each 
burrow, packed full of the small, light seed on December 2, 1938. Consider- 
ing the fact that the seed was not collected from the plant but must have been 
picked up from the ground, one can see that an enormous amount of labor 
was consumed in gathering these very small seeds. The plant is the com- 
monest on the Enos and Berglund ranches, which is probably the reason it is 
the one utilized. The next species of plant most utilized is rip-gut grass, 
found almost as commonly as telegraph weed. It seemed that this plant 
might be more commonly utilized than telegraph weed as the seeds are larger 
and more easily gathered, but such was not the case. This seed was harvested 
after it became ripe and fell to the ground. Seeds of other native or intro- 
duced plants such as sheep sorrel, bur clover and poor man’s weather glass 
(Anagallis arvensis) were found in pouches or caches so sparingly that their 
notation is of little consequence. Interestingly, common pepper grass 
(Lepidium nitidum) so important in the food list of the giant kangaroo rat 
(Shaw 1934 and Grinnell 1932) was not found in any of the caches of Dipo- 
domys venustus although the plant is fairly common in and about the plots. 

The most striking and most puzzling factor in the seed gathering and 
storing operations is the surface cache (well described by Shaw (1934) for 
the giant kangaroo rat). Structurally, the surface caches that I found 
were much the same as those described by Shaw, but were generally 4 inches 











394 JOURNAL OF MAMMALOGY 


deep and about 2 inches in diameter. They were usually grouped more or 
less fan-wise about the mouth of the burrow, but were often found singly at 
some distance from any burrow. This suggests that the caching instinct 
may become developed to a point that may be termed “promiscuous.” Sur- 
face caches were found about the mouths of most of the main burrows but 
were not found at the subsidiary burrows. Seed for some of these caches was 
carried as far as 168 feet from a known source (actual measurement). 

Contrary to Shaw’s (1934) findings, these caches were not used by D7po- 
domys venustus as a curing bin, except in one possible instance. On May 23, 
1939, while preparing to excavate a den I found a number of shallow pits 
about one-half an inch deep that contained panicles of sheep sorrel covered 
lightly with sand. These were near a burrow that on excavation revealed the 
same plant strewn along the bottom. Careful observations made around 
other burrows at that time and since have failed to reveal a similar condition. 
All other surface caches have been deeper and contained mature ripened 
seeds. It is puzzling to know just what the use of the normal surface cache 
is. Close observation failed to show any transference from the surface cache 
to the underground cache. Seed in a ripened condition was garnered as it 
fell to the ground, not before, as no plants were found cut. It was then 
carried either into the burrow and stored or put into one of the surface caches. 
The material put into the surface caches was in a ripened condition because 
a soaking rain caused the cache contents to sprout, sufficient evidence that it 
was ripened and needed no curing. 

The contents of these surface caches were largely the various commercial 
seeds that were planted in the plots on or about October 15 of each year. 
The possible reason for this will be discussed in the paragraph dealing with 
food preferences. As I have said, when the rains soaked the light soil, the 
surface caches began to sprout. Commercial seed was spread on the plots 
on November 3, 1937 and by November 19, after the rains had started, each 
burrow opening was partly surrounded by small, very compact, individual 
stands of rip-gut, rye, barley, oats and vetch, as well as various combinations 
of all species. No surface caches of telegraph weed were ever found. 
Clumps from these caches grew, matured and died, but as far as could be 
found, they were not utilized. Desultory excavations were made by the 
kangaroo rats and some cutting was done as the seedlings sprouted, but no 
rea! harvest was made nor were any of the sprouted seeds salvaged. Thus 
it is hard to explain these surface caches, the use of which is so necessary to 
the storing activities of the giant kangaroo rat, unless one concludes that the 
instinct of Dipodomys venustus leads it to store in excess of its needs. The 
plots were not planted in the fall of 1939 and there were few sprouted caches 
except a few of rip-gut grass after the rains began. Although kangaroo 
rats were not as abundant as before, they were present as was proved by trap- 
ping. Thus it appears that the underground caches were filled before the 
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plots were sown. When they found the newly sown seed the animals were 
not able to withstand the lure of the new windfall and stored in surface caches. 
Or else the familiar native seed was gathered in preference to the commercial 
seed until the former was gone. The Berglund farm area was sown to com- 
mercial seed for a cover crop, and that was the seed stored in the surface 
caches by the kangaroo rats. 

The underground caches were much like those of other species, but were 
not as numerous nor as large. As the food in them is used, the caches are 
left full of husks and sand. Excavations made on June 1, 1939, showed this 
sand being removed but no storing yet started. Underground caches were 
always near enough the surface to allow rain to penetrate, often causing the 
seed in them to sprout. Caching of the seed is carried on during the summer 
and autumn when the seed begins to ripen and fall. It presumably ends 
when the seed becomes scarce. 

As for food preferences, it is possible for one to conclude the seed of the 
telegraph weed is preferred to rip-gut grass since the latter matures first, 
but the former is always found in greater abundance in the underground 
caches. After the greater part of the telegraph weed is gone then probably 
the kangaroo rats turn to rip-gut to finish filling their caches. Finally after 
these caches are filled, they store available seed in surface caches rather than 
building additional underground caches. There was little commercial seed 
found in the underground caches because they were probably full before that 
seed was sown; or perhaps the animal continues to store the familiar native 
seed until it is nearly gone before turning to the commercial seed. 

The effect of the rodent on the sprouting and mature commercial seed was 
rather slight. There was quite a bit of commercial seed gathering in October 
or November when the cover crop seed was spread on the test plots, but ex- 
cept in one case, a good stand was always obtained. In the one case, six 
plots failed because of poor seed. They were replanted on December 23 to 
rye. Ina very short time the kangaroo rats had stripped all the plots of the 
rye seed. It is believed that there must have been enough of the familiar 
native seed left in October to keep the animals fairly well occupied, but by 
December the native seed must have been gone. Hence when the new sup- 
ply became available the kangaroo rats concentrated on it. They probably 
used it for immediate food rather than for storing. No trace of it was found 
either in underground or surface caches. No damage was noted to the newly 
sprouted or older plants; the animals seeming to lose interest in the seed 
after it had sprouted. A small plot of oats some 100 feet by 50 feet was left 
outside of the plot fence between the plots and the native brush. At the 
end of the growing season the plot resembled an inclined plane with the oats 
nipped off lowest next to the brush and least bothered next to the fence where 
the greatest number of kangaroo rats were, according to trapping records. 
Observations indicate that local species of rabbits were responsible for this 
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cutting. Fallen mature seed from this plot was taken, however. Thus, it 
may be concluded that the Santa Cruz kangaroo rat is harmful to crops only 
at the time the seed is spread; and, if there is sufficient familiar seed present 
at that time, the commercial seed will not seriously suffer. 

The nest cavity of this kangaroo rat was usually lower than the rest of the 
burrow and was filled with seed coats of the rip-gut and chaff from the tele- 
graph weed. The nest often contained live insects such as crickets and dung 
beetles along with the kangaroo rat. A nest dug out on May 31, 1939, con- 
tained an adult and a single young, which was too small torun. It squirmed 
to get away and made a frightened, sucking noise. 

Effects of its enemies on the animal have not yet been determined. Fifty- 
seven barn owl pellets picked up in a gravel pit near the Enos plots contained 
no bones of kangaroo rats. Coyotes are common, and wildcats, feral house 
sats, and owls are present. Why the Dipodomys was so much scarcer in 
1939-40 than before is not known. Disease, predators, weather, or other 
factors may be responsible. 

No conclusions as to the economic status of this rodent are being drawn. 
Certain things, however, such as its preference for annual seeds, its ready 
elimination by cultivation, and its rapid infestation of areas left unculti- 
vated are obvious. 
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BEAVER-TROUT RELATIONS 
By Davin B. Cook 


The relation of beaver to trout is an interesting and complex problem in 
ecology which has, considering the importance of the animals involved in 
it, received less than its fair share of attention. Many of the salient facts 
concerning the ecological requirements of both beaver and trout are known 
and some of the interrelationships between these facts are reasonably ap- 
parent. 

The beaver is one of the most important forest mammals in the Northeast. 
In Colonial times it was a mainstay of the fur trade and its pelt was, on 
occasion, used as a medium of exchange. Today it is esteemed far more 
for its ecological values than for its intrinsic worth—what it can do while 
alive rather than what its hide is worth. 

In the Northeast, trout afford sport to multitudes of anglers each year. 
Trout and beaver often occupy the same stream at the same time and their 
relations to one another are matters of concern to all who are interested in 
securing the greatest amount and variety of products from our wild lands. 

The beaver is the only mammal, excepting man, capable of making any 
large-scale change in its environment to suit its own needs. While the 
changes that it makes are intended for its own benefit, they sometimes render 
a stream less suitable for trout or for the insects on which the trout feed. 

Literature is replete with material about beaver. Morgan (1868) had an 
unexcelled opportunity to study them under essentially primitive conditions, 
for Michigan, at the time when he wrote, had been practically an empty 
country for furty years. More recently, Bradt (1938) has worked out the 
details of life history and social behavior. 

Concerning the ecology of trout there is a wealth of material, both British 
and American. The best work on this subject is by Needham (1938). 
Some relations of beaver to trout have been reported by Salyer (1934). 

I have enjoyed unusual opportunity to study beaver-trout interrelations. 
Two decades of general observation throughout New York State, mostly 
incidental to other work, have been supplemented by special study. Since 
the summer of 1933 observations have been made on a colony of beaver liv- 
ing on my forest near Stephentown, New York, as well as on a dozen other 
beaver colonies in adjacent parts of Rensselaer County. From 1935 through 
1939 I had active charge of the stream development program in New York. 
This work afforded a wonderful opportunity to learn the ecological require- 
ments of trout and the part that beaver can play in effecting their welfare. 
On several occasions I have been faced with the necessity of passing admin- 
istrative judgment on specific cases of conflict. The opinions expressed 
herein are personal and do not necessarily reflect the opinion of the New 
York State Conservation Department. 
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Inasmuch as trout do not contribute to beaver economy in any way, the 
relation is a unilateral one. To anyone familiar with conditions in New 
York, it will be apparent that, because of the great diversity of flora, fauna, 
topography and land use, there can be no broad generalization and that each 
case must be judged on its individual merits. I shall endeavor to show how 
the various ecological factors may be effected and how important the effect 
may be. 

For the Northeast, the essentials of life history and ecological requirements 
of brook trout (Salvelinus fontinalis) and brown trout (Salmo fario) are rea- 
sonably well known. The breeding fish move upstream in late fall in search 
of sections where gravel bottoms and unfailing supplies of spring water are 
available. For brook trout, the water temperature must not fall below 37°F. 
or the eggs will perish. It is probable that the same is true of brown trout. 
The nest is dug in the gravel and the eggs deposited. The eggs do not hatch 
until spring. The young fish may remain in the nursery stream or may 
move down (at any age beyond sac-fry) to a neighboring pool or to bigger 
water. This downstream movement is not yet well understood. 

Unlike mammals, fish have an indeterminate growth rate, so that there 
is no direct correlation between size and age. Brook trout may mature, 
reproduce and presumably die at 5 years plus without coming to legal size 
(7 inches), while fish of a pound weight may be only three years old. It is 
obvious that the larger fish will require bigger pools than will small ones and 
that the most rapid growth is made by those fish having access to the most 
abundant food supply. Extremely cold water slows down metabolism and 
growth rate. With 6-inch brook trout, the increase in food consumption 
between water temperatures of 40°F. and 60°F. is 280 percent (Deuel, 1937). 
High water temperatures, particularly those above 72°F. induce the fish to 
eat large quantities of food. But these high water temperatures reduce the 
amount of oxygen that the water can hold in solution. Hence, the fish, 
unable to get enough oxygen to digest their food, may die of stuffing. 

Small trout feed on invertebrates, particularly the aquatic larvae of in- 
sects, while trout more than 12 inches long depend more heavily on small 
fish. Very pure, cold water does not produce much food and the fish living 
therein grow slowly. Maximum poundage production of trout may be ex- 
pected in fertile and relatively warm streams. 

To fully appreciate the effect of beaver on the trout habitat, let us consider 
their own life history and behavior. Bradt (1938) has pointed out that sub- 
adult beaver are evicted from the colony at the end of their second year, 
probably in April or May in our climate. They wander about in search of 
mates and new locations and, if successful, settle down to form new colonies. 
Each pair builds a dam or series of dams and may dig a burrow or build a 
lodge. These new dams are low, seldom flooding beyond the creek channel 
itself. Berause of the small size of the dams and the limited food storage 
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required by only two beaver, the number of trees cut is small. The ponds 
are often so small that their limits are difficult to trace when the snow is deep. 
Young are born the following spring. Some work may be done on the dams, 
but tree-cutting is at a minimum, as the beaver feed on smaller plants, suc- 
culents and tubers. With the advent of fall, provision for two adults and 
the young must be made. But the supply of food is usually ample and close 
to the water, so the ponds remain small. In relation to trout, the essential 
unit is the pond, irrespective of how many beaver may live therein. 

At the end of the second year the colony should have grown to its ap- 
proximate maximum of two adults, two or three sub-adults and two to four 
young, about the population level that will remain stable. As the demands 
on the food supply increase and the nearer trees are used up, the ponds are 
often extended. In some cases, auxiliary ponds or canals arebuilt. Ponds 
appear to be essential for food storage, and perhaps for protection; but their 
greatest usefulness is in affording easy access to the food supply. The labor 
of hauling green wood over dry ground is considerable, whereas, once afloat, 
wood is quickly and easily transported. Therefore, as long as there remains 
sufficient food—particularly trees for winter storage—the colony will persist. 
The chief limiting factor appears to be the food supply. 

My colony still contains the original pair—presumably nine years old in 
the spring of 1940—three sub-adults and four kits. At times the animals 
have had to go far afield in their search for winter food. Their dams on the 
main stream have been burst three times in eight years. But they have al- 
ways made the necessary repairs and their occupancy has been continuous. 
The sub-adults from my colony have scattered up and down stream to es- 
tablish new ponds. The main colony has never had more than two acres 
of water at any one time and has secured its food from an area not exceed- 
ing ten acres. Some other colonies in the vicinity have made bigger ponds 
because of local peculiarities in topography. 

Let us consider the effect that the beaver may have on trout ecology. 
The cutting or drowning of stream-side trees exposes the stream to the sun. 
Joined with this is the general warming effect of the broad, shallow ponds. 
These two factors may well raise the water temperature to the danger point 
of 72°F. The exact effect will depend on four major factors: the amount 
of fall in the stream, the width of the floodplain and the nearness and height 
of the adjoining upland, the number of ponds on the drainage, and the nor- 
mal temperature range of the water. A dam on a stream with little fall and 
a well-developed floodplain will impound a long, wide, shallow pond whereas 
a similar dam on a fast, steep-banked stream will form a short, narrow and 
relatively deep pond. A single pond on a stream may have no appreciable 
warming effect, while the cumulative effect of a series of ponds may be disas- 
trous to the trout. On warm streams, where the temperatures approach the 
limit of tolerance for trout, even a single pond ‘may adversely effect the fish, 
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while cold streams with an abundance of spring feeders may actually be bene- 
fited by beaver ponds. 

The oxygen content of the water and also the content of dissolved humic 
acid are subject to change by beaver. Where new ponds drown broad ex- 
panses of forest soils, particularly those under coniferous stands, where there 
is a deep accumulation of undecomposed litter, leaching may increase humic 
acid sharply and decrease oxygen dangerously. This condition continues 
when older ponds begin to fill up with peat. Even on a relatively cléan 
bottom, oxygen conditions may be unfavorable in deep water. To compen- 
sate, there may be some aeration of the water in passing over the dams. 
Low oxygen content is most pronounced on small streams that lack sufficient 
flow to flush the ponds frequently. 

Ponds act as settling basins in which the water deposits all or part of its 
burden of suspended silt as well as its bed load of sand and gravel. Inas- 
much as the production of bottom insects is roughly proportional to the 
coarseness of the stream bottom, the deposition of silt and fine sand on rub- 
ble bottoms smothers out such important trout foods as mayflies (EZphe- 
merida), stoneflies (Plecoptera) and caddice-flies (Trichoptera). On the other 
hand, the ponds increase the water area and the opportunity for the produc- 
tion of minnows and of the weedbeds that harbor diverse forms of fish food. 
Ultimately, beaver ponds go through the same filling process as do natural 
ponds. Then, the accumulation of silt, sand, and peat may again reduce 
the water area. 

Beaver ponds certainly obstruct the free movement of fish. On sizable 
streams, flood stage offers enough water for fish to pass the dams both going 
up and coming down. But when the fish are moving up in the fall, there 
can be no assurance that there will be sufficient flow to permit passage of the 
dams. This condition is serious only when there are not enough fish above 
the dam to insure adequate spawning. The dams tend to separate the 
stream into sections with poor intercommunication, a condition that may 
occasionally cause undesirable local concentrations of fish. 

Where dams are established on small streams, the permanent water area 
that they afford may be of great benefit in holding fish when the remainder 
of the stream becomes low or dry. As the ponds offer relatively rich feed- 
ing, the fish in them grow rapidly. The ponds are high-grade ecological 
niches that tend to fill up to capacity with fish. Angling is easier in them 
than in the stream, and, as the fish keep coming in from less fevored sections, 
heavy fishing may be disastrously effective. 

In winter, water temperatures may fall to 32°F. when the ponds freeze 
hard and the inflow is low. Such a temperature is lethal to trout eggs. The 
deposition of silt on the nests shuts down water circulation and may kill the 
eggs by smothering. Trout spawning in beaver ponds is not apt to be suc- 
cessful. 
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From this discussion it is apparent that the presence of beaver on a trout 
stream may be of considerable benefit or harm to trout, depending on the 
total effect of a number of divergent factors. On streams where the fall is 
so low that a small dam backs up a large, shallow pond, on those where con- 
siderable areas of coniferous forest floor are flooded, or on those where water 
temperatures are normally high, the beaver will be distinctly harmful. 
Where the ponds are small, the stream flow irregular and subject to drought 
or the temperatures low, beaver ponds will be of decided benefit to trout. 
Between these extremes lies a broad band where the merits and demerits 
are more closely balanced and where the only reasonable basis of determina- 
tion is by a field examination of each individual case. 

Many other values are involved in beaver ponds. The storage of water 
by a series of ponds may be considerable, both in the ponds themselves and 
in the additional ground water held in the soil because of the raised water 
table. The ponds are ideal breeding places for black ducks. Deer, muskrat, 
raccoon and otter may use them. Finally, the pelts of the beaver them- 
selves are an item of no mean value. They probably represent the highest 
net return per acre of any use to which forest land can be put. 

In view of these many values, it is imperative that the activities of the 
beaver be fairly judged and that the animals be condemned as harmful to 
trout only on valid evidence. 
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ON THE PIKAS OF NORTH MANCHURIA 
By A. 8S. LouKASHKIN 


In North Manchuria three forms of pikas occur, namely, Ochotona daurica, 
Ochotona hyperborea mantchurica and Ochotona hyperborea cinereo-fusca. 
The first of these occupies the high steppes and semi-deserts of the Barga 
upland, the second the rocks and cliffs of forested mountains of the Great 
Khingan Range, and the last the mountainous country along the Amur River 
near Heiho (opposite Blagoveschensk). 

The Dahurian pika makes its burrows in the flat places. Here the animals 
form colonial associations. Their burrows are not so deep as in the next 
species, and when one crosses on horseback the great stretches occupied by 
the colony of Dahurian pikas, his horse every now and then breaks through 
into the underground shelters of the animals. 

At the end of August these animals prepare their hay stocks for the winter- 
time. They cut off the grass stems at the root and bring them to selected 
places on the open ground surface, piling the grass in small cone-like heaps, 
arranging it so that the tops are below and cut ends above. 

Such a haycock after drying weighs from two to five pounds. When dry- 
ing their grass the pikas turn their haycocks over several times until they 
become well prepared hay. Many hundreds and sometimes even thousands 
of such minute cones can be seen in September, covering an area of two to 
three square kilometers occupied by the colony. 

The Dahurian pika does not show preference to any particular kind of 
plants; it feeds on any kinds that occur. Various species of Artemisia con- 
stitute a considerable percentage in their stocks. 

Mongolian herders, knowing this peculiarity of the Dahurian pikas, utilize 
their hay stocks in winters, when hardened deep snow covers the steppe, 
and grazing for the cattle and sheep becomes very difficult. The Mongolians 
drive their herds to localities where there are pika colonies and the hungry 
animals feed upon the pika stocks. 

The voice of this pika is quite pleasant and even muscial. It is a whistle 
broken at short intervals, beginning on a high note and descending to low 
ones. The sounds resemble the voice of a bird rather than that of mammal. 

The pika is heard whistling mainly early in the morning just after day- 
break, and after sunset. In springtime I have heard its voice more than 
once near Dalainor Lake at midnight. Therefore, I conclude that it is on 
the alert almost all day and all night. 

The Dahurian pikas bring forth their young twice a year. They are very 
delicate in captivity, living a short time only. 

The Siberian fitch (Putorius eversmanni michnoi) and the least weasel 
(Mustela rizosa pygmaea) appear to be their natural enemies. 
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The Manchurian pika (Ochotona mantchurica) keeps to the basalt rocks, 
making its dwelling in crevices and cavities of the cliffs, and in burrows under 
big stones lying on the surface. 

The Manchurian pikas do not put their hay in the form of a conical heap. 
Instead of this they hide the hay in conveniently situated holes in trees and 
in the rotted out cavities of stumps, or sometimes under wind-felled tree 
trunks, and in cavities among rocks. Its hay stocks are piled in formless 
masses that may reach a weight of 15-40 pounds. All the hay stocks that 
I saw were located in safely hidden places. This precaution enables the pikas 
to save their food from the forest robbers, among which are the Ussurian 
moose (Alces alces bedfordi), Siberian roe-deer (Capreolus capreolus pygargus) 
and varying hare (Lepus timidus transbaicalicus). 

The Manchurian pika is social in its habits, but its colonies are usually not 
so large as in the foregoing species. Only on the lava stream of the “Four- 
teen Volcanoes Country” (or Ujun Holdonger in the Dahur language) have 
I met with enormous colonies, where I had a splendid opportunity to observe 
pikas at almost every step. There they found unusually favorable condi- 
tions. Numberless crevices and rocks made it possible for them to hide at 
any danger. 

These pikas make long paths, connecting one burrow entrance with an- 
other. The same paths are used also for their “expeditions” in order to col- 
lect grasses from the nearest meadow. In July they begin to collect and 
dry grasses. The food materials brought from the meadow they put on 
heated rocks in small packets or in the form of long rows. Immediately 
after it dries out the hay is removed to places of safety. Such work is con- 
tinued every day during July and August. 

The sound produced by the Manchurian pikas is a very loud, sharp, 
monotonous, and short whistling. They are exclusively diurnal animals in 
their habits, and very active. I have never heard their voices in the night. 
Both the Dahurian and Manchurian pikas are remarkable for their absolute 
cleanliness. Their lavatories are situated on the surface somewhat outside 
of the burrow entrances. Usually they execute their necessities of life some- 
where near a stone or some other protruding object. The urine is very dark- 
rusty in color, and the excrements are dry and of ball-like form the size of 
a Singapor pepper, dark-green or blackish in color. 

When eating herbs, Dahurian and Manchurian pikas do not hold them in 
their fore paws, like the rodents; but exactly like hares and rabbits, they 
stand on all four legs and work only with their jaws. They always begin 
to eat at the base of the stems, gradually following to the upper parts and 
leaves. 

The Manchurian pika appears to be mainly an inhabitant of the forested 
mountains, where the Dahurian larch (Larix dahurica) is the predominating 
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tree. In such a forest the Rhododendron dahuricum, a heavy moss carpet 
and thickets of Vaccinium vitis-idaea compose the undergrowth. 

While moving from hole to hole and in visiting grazing grounds the Man- 
churian pika makes use of tunnels and paths made through the moss carpet. 
It often climbs on the wind-fallen trees, stumps, and rocks, from which it 
suspiciously looks over the surroundings. After feeding it likes to rest on 
some elevation (rock, timber, etc.) and warm itself for hours in the sunshine. 

In December a deep layer of snow covers the Great Khingan Range*for 
the whole winter. At this time the pikas make very long trenches and 
tunnels under the snow; unwillingly and seldom do they appear on the snow 
surface. 

The Manchurian pikas absolutely fail to survive captivity. They die 
in live-catching traps before the arrival of the collector, probably within an 
hour or two after the moment of trapping. 

The main enemies of the Manchurian pika are the Siberian yellow mink 
(Mustela sibirica) and the yellow ermine (Mustela alpina), both of which 
freely penetrate into the pikas’ burrows. 

The larvae of Hypoderma sp. are parasitic in the body of the Manchurian 
pika. Usually a pair of larvae are located on the belt under the skin one on 
each side. In cases when there are more than four larvae in one animal the 
result is usually fatal. 

Both Dahurian and Manchurian pikas are noted for theircuriosity. When 
they see a man approaching they begin to whistle and then hide themselves. 
If at this time the observer stops and remains motionless they disappear into 
the burrows or crevices, but after a short time they appear again on the sur- 
face approaching closer and closer (following by the underground ways), 
until they finally arrive at a distance of only three or four meters from the 
observer. Then they remain hidden behind a rock or tree, or at the exit of 
their burrow, keeping close watch of the observer. After a short time the 
observer may be able to see several muzzles of pikas looking for him from 
their hidden shelters, and ready to disappear at any sign of danger. If 
the observer stays motionless and is sufficiently patient, the pikas come to 
the surface of the ground and continue their activities close to his feet. 

Various kinds of mouselike rodents live in association with the pikas and 
make use of their paths, tunnels and burrows, especially in winter. I have 
trapped Phaiomys brandti, Stenocranius gregalis raddei, Cricetulus furunculus, 
Phodopus songarus, and even Allactaga mongolica in traps set at the entrance 
of the burrows of Ochotona daurica. The same association was observed 
when I was collecting Ochotona mantchurica on the Great Khingan Range. 
Very often I had good luck there with small mammals about whose presence 
in that region I had no knowledge. For instance, in 1935 (November- 
December) I brought back to Harbin a good series of Clethrionomys rutilus 
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hintonit, Phaiomys vinogradovi, Apodemus major rufulus, and Apodemus 
agrarius mantchuricus, all of them having been trapped on the paths of 
colonies of Ochotona manichurica. 

As to the third form of pika, namely Ochotona hyperborea cinereofusca, 
I can say nothing because I have never had a chance to observe this animal 
under natural conditions. 


P. O. Box 18, Harbin, Manchoukuo. 





A POPULATION STUDY OF THE LONG-EARED CHIPMUNK 
(EUTAMIAS QUADRIMACULATUS) IN THE CENTRAL 
SIERRA NEVADA 


By Rosertr HoupENRIED 


It seems strange that such a colorful and interesting mammal as the 
chipmunk should not have stimulated people to study it more intensively. 
Published observations are scattered and brief, and population studies, 
particularly of numbers and movements of individuals, have scarcely been 
touched, although recent papers by Allen (1938) and Cahalane (1939) 
suggest a trend in this direction. The lack of published material provided 
the stimulus for this paper. 

I am deeply indebted to Drs. F. C. Evans and J. M. Linsdale for many 
helpful suggestions and criticisms in the preparation of the manuscript. 
This study is a contribution from the George Williams Hooper Foundation 
for Medical Research, University of California. It was supported by grants 
from the Rosenberg Foundation. 

Between August 1 and November 16, 1939, a trapping program was un- 
dertaken to study the composition of rodent populations, with particular 
reference to numbers, seasonal activity and movements. Food habits and 
other activities not revealed by trapping alone were recorded also. This 
program was carried on for the Hooper Foundation of the University of Cali- 
fornia in an investigation of rodents concerned with the spread of sylvatic 
plague. 

Description of habitat—The area on which this study was made is on the 
southwest slope of Graham Mountain, three miles north of The Pines, Bass 
Lake, Madera County, California. It is at an elevation of 4500 feet in the 
Sierra Nevada. The mountains here are rugged and covered with trees or 
chaparral, with scattered small openings. In summer the temperature 
often rises above 90 degrees F. in the shade, with a range on some days as 
great as 40 degrees. The area was logged in 1927, and old logs and tangles 
of dead limbs are still present over most of it. The tangles provide homes 
for large numbers of chipmunks. 
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Incense cedar (Libocedrus decurrens) and white fir (Abies concolor) are the 
most numerous trees, with yellow and sugar pines (Pinus ponderosa and P. 
lambertiana) nearly as abundant. The black oak (Quercus kelloggii) is the 
only deciduous tree growing in appreciable numbers. Gooseberry (Ribes 
roezlit) covers most of the area not heavily shaded by trees, while deer brush 
(Ceanothus integerrimus) is even more generally distributed. 

Methods.—Intensive trapping was carried on over approximately 30 acres. 
A grid system was used with traps in lines 180 feet apart; in each line the 
traps were placed every 90 feet. A line with traps similarly spaced encir- 
cled the grid. There were 89 traps in the grid and 106 in the encircling line. 
The area was divided into four sections; after one section had been trapped 
continuously for one week, operations were discontinued there for the fol- 
lowing three weeks, while the other sections were each trapped in turn. This 
system of rotation allowed a larger area to be studied and avoided too much 
disturbance of the chipmunks’ normal activity. 


TABLE 1.—Summary by months of the trapping activity and of the number of long-eared 
chipmunks captured 














re ‘ ; No.or | NO.OF NO. OF 
- | “mina pars | ovmmaromins| | “Stun® | Fan's | ren carroms 
August | 12 | 1093 oe >) mae? op 
September............ 5 | 804 2 | B64 )).0 82 
October 20 =| 1169 5 | C09 |S 
November 13 | 726 20 36.3 | 10.4 
Total | 6 | 93792 | 


Animals were marked by amputation of not more than one toe from each 
foot. The various combinations of toe removal make it possible to mark 899 
animals in this way. Marked animals can be quickly and easily recorded 
by the use of symbols. For example, an animal from which the third toe 
on its right foot has been removed is recorded as FR3, F representing “front 
foot,” R “right side’ and 3 the toe that was amputated. Similarly H repre- 
sents “hind foot” and L “left side.”” Toe-clipping methods have been in 
use for some time, but this modification of the system described by Ashbrook 
(1936) allows a large number of animals to be marked with a minimum of 
injury to any individual involved. 

Other than Hutamias quadrimaculatus mammals of the following ten 
species were captured: Sorex sp., Citellus beecheyi, Eutamias quadrivittalus, 
Tamiasciurus douglasii, Thomomys bottae, Perognathus californicus, Peromys- 
cus maniculatus, Peromyscus boylii, Neotoma cinerea and Microtus montanus. 
During the investigation 647 individual mammals were captured 1743 times; 
Eutamias quadrimaculatus represented one-sixth of the individuals and one- 
third of the total captures. 
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Variations in numbers.—Table 1 shows the number of trapping days, the 
number of traps operated and the number of chipmunks captured, for each 
month. One trap set for one day equals the trap unit referred to in the table. 
One hundred and eight long-eared chipmunks were caught 514 times. One 
hundred and two were marked and released; of these, 70 percent were re- 
captured an average of 6.7 times per animal. Of the mammals marked in 
the area the chipmunks had the largest percentage of returns and also aver- 
aged the largest number of returns per animal. 

Records for the separate months are not strictly comparable because the 
trapping area was continually expanded until the last of September, and some 
of the most rugged, heavily-wooded area was abandoned. The work, how- 
ever, was done in the same locality and the only area added adjoined the old 
trap locations. 


TABLE 2.—Summary by sexes of the chipmunks captured 


NO. OF CAPTURES 


MONTH NO. OF ANIMALS NO. OF CAPTURES PER ANIMAL 

Avzust 

Males 24 42 1.6 

Females 25 57 2.1 
September 

Males 28 58 2.1 

Females | 31 92 3.1 
October 

Males 29 103 3.6 

Females 27 | 92 3.4 
November 

Males 11 34 3.1 


Females 9 36 4.0 


Captures for August, September, and October included 49 or more indi- 
viduals each month; but less than half that number was taken in November. 
The drop in numbers captured is more significant when correlated with the 
number of traps set. It took one and one-third more traps to catch a chip- 
munk in November than in August, and nearly one and two-thirds more 
traps than in September. Fewer chipmunks were daily seen in November 
than in any of the preceding months. This suggests that they were in fact 
less active; some of them may have begun to hibernate. Among the 40 indi- 
viduals captured between October 15 and November 16 only one was un- 
marked and presumably new. A possible explanation might be a restriction 
of range which would not only limit the movements of those chipmunks al- 
ready established in the trapping area but also would prevent others from 
wandering into it. 
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Sex ratios and different activity of the sexes—Of the total individuals 


taken 52 percent were males. Table 2 shows that nearly equal numbers of 
both sexes were taken each month, and that they were recaptured, on the 
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FIGURE 1 
MAXIMUM MOVEMEMT OF MALE AND FEMALE CHIPMUNKS 


average, about the same number of times. This seems to indicate that the 
sexes reacted similarly to the traps and that there was a 1:1 sex ratio. After 
September 1 the young chipmunks could not be distinguished with cer- 
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tainty from the adults. For this reason the ratio of young to adults could 
not be calculated. 

Figure 1 shows graphically that two-thirds of the females made maximum 
movements of from 400 to 600 feet. (The maximum movement of an ani- 
mal, as used in this paper, is the distance between its two most widely sepa- 
rated places of capture.) Only 14 percent of the females moved more than 
600 feet, while 48 percent of the males moved at least this far. Only two 
females moved over 800 feet, but fifteen males moved from 900 to 1700 feet. 
The average maximum movement was 456 feet for females and 700 feet for 
males. 

It is possible only to speculate on the reasons for this apparent difference 
in maximum movements of the sexes. The males may not have been as 
tolerant of each other as the females were and may have forced each other 
to range over a larger area than was used by the females. Another sugges- 
tion is that the females may have been antagonistic toward the males during 
the period of gestation and lactation. If the males responded by avoiding 
the females, they may have been forced to extend their ranges beyond the 
limits of the individual female ranges. During August some of the females 
were nursing young and may have been more closely attached to their bur- 
rows than the males. Also the males may have anatomical and physiolog- 
ical peculiarities that give them a greater wandering tendency. 

Relationship of maximum movement to home range-—The maximum move- 
ment is a linear measurement, while home range refers to a measure of area. 
Since the area of a home range is likely to be irregular and flexible, it is diffi- 
cult to measure; it was not possible from the data collected to indicate the 
boundaries of any home ranges. The maximum movement, however, seems 
to represent the longest axis of a home range, as shown in the following cases: 


1. A male (FR2-HL1) made a maximum movement of 720 feet but was captured 
several other times in traps nearly as widely separated. 

2. A male (FR2-HL4) made a maximum movement of 1440 feet between September 
6 and 28, yet its first capture on September 2 was only 180 feet from its last 
capture on October 5. 

3. An immature female (FR1) was taken on August 10 at a distance of 450 feet 
from its first capture on August 9. On August 15 it was taken again at the 
place of its first capture and on August 16 it was captured 270 feet away. 


The movements of these chipmunks show that they frequently make daily 
movements of 300 or 400 feet. Observation of foraging chipmunks indicated 
that they moved 100 to 150 feet in two or three minutes. 

Food habits and relationships to other animals.—Several times ground squir- 
rels (Citellus beecheyi) were noticed scratching on the sides of traps containing 
chipmunks; the latter barked excitedly. On one occasion a lively chase re- 
sulted after a ground squirrel had knocked over a trap and allowed the chip- 
munk to escape. It pursued the chipmunk for several hundred feet to a pile 
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of dead limbs where the chipmunk disappeared. The ground squirrels were 
never seen molesting untrapped chipmunks, and the two species were rarely 
seen in close association. 

The chickarees (Tamiasciurus douglasii) cut many more cones from the 
trees than they consumed. The partially eaten cones of the white fir were 
torn apart and left in piles alongside or beneath their feeding stations. Chip- 
munks frequently searched these piles and recovered many of the seeds. 
After the first of September chipmunks were active in cedar trees twenty or 
thirty feet above the ground, working among the terminal twigs from which 
they collected the cones; these they took back a foot or so into the tree and 
broke open; then they gnawed the seeds out of the wings, and allowed the 
wings as well as the cones to fall to the ground. The chipmunks also gath- 
ered many of these cedar seeds under trees where they had fallen in large 
numbers while chickarees and gray squirrels (Sciurus griseus) had been gath- 
ering them. Several times chipmunks were seen tearing off loose flakes of 
bark from the trunks of young cedar trees, then licking the freshly exposed 
trunk surface, probably to get the soft resin. They foraged in trees at this 
time of the year more than is generally supposed. Grinnell (1933, p. 132) 
writes in reference to EZ. quadrimaculatus: “Lives about brush patches and 
logs” and “seldom goes up into trees and then to a height of only a few feet 
above ground.” Grinnell and Storer (1924, p. 188) mention that on several 
occasions individual long-eared chipmunks were seen well up in trees. 

In spite of the abundance of black oak acorns, the meats were found only 
twice in the cheek pouches of chipmunks. These chipmunks were never 
seen in groups about oak trees, though it was common to see two or three at 
a time foraging beneath a cedar. Though they may have been used quite ex- 
tensively, the pits of dogwood (Cornus nuttallit) drupes were found only in one 
cheek pouch. As early as August 1 and as late as November 2 gooseberry 
seeds were found in cheek pouches. During the four months of this study 
these seeds probably formed the major part of the chipmunks’ diet. 

On October 10 a Tahoe chipmunk (Zutamias quadrivittatus fraler) was 
captured in the encircling line. By the end of October, eleven of this species 
had been taken. All of them were captured in the north section of the trap- 
ping area, and none was ever seen in the grid itself. This is apparently an 
indication of a restricted movement into a new area. About this time the 
lone-eared chipmunks were becoming less active than they had been in the 
summer, possibly allowing the intrusion of this near relative. 

Mortality.—-No dead chipmunks were found on the trapping area except 
those that had died in the traps. An analysis of the causes of mortality is 
given below. 


(a) Faulty technique. During the first ten days of the work, the chipmunks were 
anesthetized before being handled. One of the animals died from over-anes- 
thetization. 
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(b) Exposure to heat. Over-heating in traps set unsheltered from the sun caused 
two deaths. 

Exposure to cold. Sometimes chipmunks entered the traps late in the day 
after the afternoon catch had been released. By the morning they were usu- 
ally cold and stiff. All but three of these cold animals were revived either by 
holding them in the hand for 15 to 20 minutes or by placing them for a short 
time in the sun where they became warm again. A couple of hours after they 
had recovered enough to eat they were always normally active. 

(d) Entered unset traps. One chipmunk got into an unset trap and was not found 

until it was partly decomposed. 


(e 


Thus seven chipmunks died directly as a result of the trapping. Of the 514 
captures only one and four-tenths percent resulted in death; and these dead 
individuals represented only six and one-half percent of the 108 chipmunks 
taken during the study. 

Conclusions.—The results of this investigation show that chipmunks can 
readily be studied with considerable success by trapping and marking meth- 
ods. This particular study was not designed primarily for chipmunks, yet 
the degree of success, as indicated by the percentage of returns and the num- 
ber of captures per animal, was greater for them than for any other mammal 
taken in the course of the work. It is reasonable to suppose that a concen- 
tration of effort on chipmunks alone would have produced better results. 
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THE LEAST WEASEL IN MICHIGAN 
By Rosert T. Hatr 


The least weasel, Mustela rizosa (Bangs), smallest of known carnivores, 
has been shown by Glover Allen (1933) to be a circumpolar species occurring 
from Norway through Siberia and southwards to northern Italy and the 
Caucasus. It also occurs in Japan. In North America its distribution is 
from Alaska southwards to Montana and Nebraska, through Minnesota, 
Wisconsin, north: -n Illinois, Indiana, and Ohio, southeastern Michigan, 
western Pennsylv: nia, and the mountains of North Carolina. Over this 
enormous range it appears to be sporadically distributed, or so uncommon, 
except at occasional times and places, that it is rare in collections; in many 
of the States included in its range, it was unknown until this century. In 
many large areas where it might be expected, it is as yet unrecorded. Among 
these are South Dakota, Iowa, northern Michigan, southern Ontario, New 
York, West Virginia, and Virginia. It was reported in Minnesota as early 
as 1857, and the eastern subspecies was described from western Pennsylvania 
in 1901. 1904 found it reported in Ohio, 1905 in Nebraska, 1907 in Wis- 
consin, 1916 in North Carolina, 1925 in Illinois, 1927 in North Dakota, and 
1928 in Indiana. Covert, in 1881, (Covert, Adolphe B., 1881, Natural 
History in “History of Washtenaw County, Michigan,” p. 193) listed five 
species of weasel under names which today are not all readily assignable. 
One of these was indubitably the least weasel, but his specimens appear to 
have been lost or destroyed. Ned Dearborn, then at the University of 
Michigan’s School of Forestry, in 1932 recorded the first Michigan specimen 
which can be verified today. This was caught by a cat at Rochester, in 
Oakland County. In March, 1936, I secured a second specimen from a cellar 
hole in Bloomfield Hills, Oakland County, and shortly after that, a mounted 
specimen from a farmer in Rochester. Fourth and fifth specimens were 
secured at Rochester in the winter of 1936-1937. A fur dealer of that town 
had received six that same winter, the first he had ever seen. 

With a view to the pussibility of establishing a state-wide distribution for 
the species, it was decided to canvass the fur dealers of the state for additional 
records and specimens. 

To each of the 500 licensed fur dealers of Michigan an envelope was sent 
February 9, 1939, containing a letter stating that I was interested in deter- 
mining the distribution of the least weasel in Michigan; a brief definition of 
the species which did not contrast it with other species occurring here; a 
sign for placing on a wall where trappers would see it, showing a picture of a 
least weasel, offering fifty cents a head for the first six specimens from any 
county, and giving directions for mailing; a government post card with form 
to be filled out stating how many least weasel skins had been seen from what 
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county, how many such skins had been handled the season then closing, a 
place for additional information and signature. 
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The returns on this first questionnaire were not spectacular. Only 45, 
or 9 percent of the post cards were returned. 
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A second questionnaire was sent to the same persons on October 10, 1939, 
more specifically identifying the least weasel, and showing by full-scale 
sketches the differences in the tails of three weasels found in Michigan. 
Again a return card was enclosed, but, chiefly no doubt because no trapping 
season had intervened since the last questionnaire and no request was made 
to delay answer, little additional information was obtained. Only 16 of the 
500 cards were returned, but as was hoped, additional specimens trickled 
in as a result of this pre-season prompting. 

Returns on the thousand cards mailed were 61, or 6.1 percent. Of these 
not less than 13 were worthless through confusion concerning the distinctness 
of the species. 

An instance in which apparently reliable returns from different dealers, 
reporting and denying the presence of the weasel in one vounty, is character- 
istic. A card from Tuscola County reported that sixty-five large weasel 
skins had been purchased in the season to February 17, 1939, but that no 
least weasels occurred in that section of the county. Another dealer nearby 
reported in the same week that the only least weasels he had seen were five 
taken in 1936—the smallest, 43” long, the largest, 6”. Four of these were 
white; one, brown. 

In 1939, I received specimens from trappers in Bird Lake, Hillsdale County; 
Horton, Jackson County; and Deckerville, Sanilac County. The present 
year brought them from Disco, Macomb County; and another from Romeo 
in the same county. Besides the ten specimens recorded above I have been 
informed by Dr. William H. Burt of the University of Michigan that a living 
individual that he examined was caught September 12, 1938, in Bridgewater 
Township, Washtenaw County. Another weasel was near this one at the 
time of its capture. Another record is that of Durward Allen (see p. 459) 
who secured six young plowed out in Allegan County in July, 1939. 


LOWER PENINSULA 


Scattered records indicate the presence of the least weasel north at least 
to the Manistee River. Beyond this, to the Straits of Mackinac, are no 
reports of any kind, although questionnaires were sent to 28 dealers in 
this area. 

The northernmost report was from a dealer in Cadillac, who buys in Wex- 
fore, Missaukee and Osceola Counties. This reads: ‘‘We have had numerous 
weasel pelts offered to us that we did not buy. Two pelts I am sure were 
least weasels. Others may have been, but don’t believe so.” Two other 
dealers report having seen a single specimen, each, in Osceola County. 

Apparently reliable reports came from the following counties (no specimens 
seen): Barry, Branch, Cass, Eaton, Gratiot, Hillsdale, Kalamazoo, Lenawee, 
Oceana, Saginaw, Shiawassee, St. Joseph, Tuscola, Wayne. 

Counties in lower Michigan from which individual dealers reported the 
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least weasel unknown are: Calhoun, Clinton, Isabella, Kent, Lapeer, Livings- 
ton, Mason, Mecosta, Montcalm, Muskegon, Ottawa, St. Clair, Van Buren. 


UPPER PENINSULA 


In the Upper Peninsula, a region containing little settlement and much 
game, there were 24 of the 500 licensed fur dealers, or about 5 percent of the 
lot. Only two of these responded to the questionnaire. One in Gogebic 
County, on the extreme west, reported no least weasels. The other, in Chip- 
pewa County, on the extreme east, wrote that in past seasons the least weasel 
ran about 20 percent of the weasel catch. This would be interesting if 
reliable; but it is best to conclude that there is at present no satisfactory 
record for the Upper Peninsula. 


HABITAT 


The least weasel is generally considered a feeder on mice, particularly 
meadow mice. In corroboration of this belief it may be noted that least 
weasels have frequently been taken from under corn shocks and in corn fields, 
where mice are often abundant. Swenk found that in Nebraska most speci- 
mens had been taken by farmers who ploughed them out in old stubble fields 
or in marshy ground. 

The weasel’s occurrence in and around buildings is probably accidental. 
That the animals may inhabit mouse-infested barns is to be expected. The 
first and second Illinois records and the second Michigan record came about 
through the animals’ entering parts of structures from which they could not 
find escape. 

Cahn found that in Quetico Park the least weasel was seen more frequently 
in the vicinity of small slow streams through hardwood growth, than in the 
evergreen forests about lakes. He concluded that apparently it prefers 
swampy areas to dense woods or rocks. 

The least weasel of Bloomfield Hills was taken in a cellar areaway at the 
top of a morainal ridge two hundred feet from water, and within twenty feet 
of a thriving meadow mouse colony. Of the four specimens I have secured 
from Rochester, one was taken by a small creek, two by a ditch carrying a 
smal! amount of water, and the fourth in a fence row close to a small stream. 
The ecological source of the seven other specimens reported from Rochester 
is not known. 


COAT 


Sutton wrote that the many least weasels obtained in Pennsylvania under 
a bounty system included no specimen in a pelage intermediate between the 
summer and winter coats. Three of the specimens of Michigan weasels 
passing through my hands have been intermediate—one taken in the autumn 
(principally brown with beginnings of white), one taken early in February 
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(principally white with patches of brown), and one taken in mid-December 
(white except for the mid-dorsal line). Specimens secured November 29, 
December 11, January 22, and February 24 were completely white. Another, 
taken January 7, lacked any vestige of the white winter coat. 


CYCLES OR RANGE EXTENSION? 


The fact that Frank Butts, a fur dealer long established in Rochester, 
Michigan, never saw a least weasel before 1936-7, when six passed through 
his hands, may indicate a change in range or abundance. Gregory and 
Sanborn wrote of a trapper of Waukegan, Illinois, who obtained five in one 
winter—whereas he had never seen one before. At Inland, Nebraska, Swenk 
recorded a remarkable colony of least weasels discovered in 1916, when 35 
specimens were taken; in the following year only eight were recorded; and 
in 1918, only two. From 1919 to 1923 no records were obtained, then one 
each in each of the following years. It could be predicated that any animal 
whose principal food resource lay in a rodent subject to marked cyclic fluctua- 
tion in numbers, would itself show rhythmic changes. The few records 
quoted above may thus find their interpretation. 1936 appears to have been 
a “mouse year” in Oakland County, and it may be no coincidence that the 
winter of 1936-1937 saw a relatively large number of least weasels taken. 

Of the Michigan dealers’ reports in my hands, one states that in Cass 
County two were seen in the season 1938-1939, none earlier. A dealer in 
Shiawassee saw three, all in one season. A Branch County dealer said the 
first he saw were in 1937-1938, when he bought ten. The following year he 
obtained fifteen. 


Cranbrook Institute of Science, Bloomfield Hills, Michigan. 
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NOTES ON A COLLECTION OF MAMMALS FROM THE SOUTHERN 
COAST OF THE LABRADOR PENINSULA 


By RicHarp LEE WEAVER 


During the months of June and July 1939 I traveled by boat from the 
village of Seven Islands to Blanc Sablon, along the north shore of the Gulf 
of St. Lawrence, in Quebec, and returned along the same route. During this 
time, I was a guest member of the annual patrol crew of the National Parks 
Bureau of Canada, engaged in inspecting the ten bird sanctuaries and the 
numerous eiderdown leases along the coast, as well as in enforcing the regula- 
tions of the Migratory Birds Convention Act. The project of systematic 
trapping of small mammals along the coast was by necessity of secondary 
importance; but the leader of the trip, Dr. Harrison F. Lewis, did everything 
possible to aid me, with the result that I was often able to trap at places 
where it would not have been feasible otherwise. 

The characteristics of the region are so well described by Anderson (1924) 
that little need be said about geography, zones, or general ecology. Anderson 
points out, however, that there is a large area that “is zoologically very 
imperfectly known,” and the knowledge of which, “must be built up by the 
observations and collections made by many individuals.” 

The region along the coast of the southern Labrador Peninsula has been 
largely neglected as far as the small mammals are concerned. Recent collec- 
tions made by J. Kenneth Doutt and others of the Carnegie Museum, and 
by Dr. Robert Johnson at various places along the coast, by Dr. H. Eidmann 
(1935) in the region of Matamek at the head of Mosie Bay, and by Dr. Herbert 
Jackson and Dr. Robert Eadie for Dr. C. F. Jackson (1938), covering the 
area from Seven Islands eastward to near Cape Cormorant, have established 
some important distributional and taxonomic facts about the fauna of 
the area. 

I was interested in several aspects of the mammalian population in addition 
to its distribution and taxonomy: primarily the abundance and fecundity 
of the different kinds. I am indebted to Dr. Glover Allen for help in the 
identification of the specimens, to Dr. Harrison F. Lewis for making the work 
possible and for his valuable suggestions, and to Dr. C. F. Jackson for reading 
the manuscript. 

RELATIVE ABUNDANCE 


During the course of the trip, which extended approximately 500 miles 
along the coast, I trapped at 17 localities on 30 nights or days. There were 
795 trap nights and days (38 with rat traps, the others with standard spring- 
back mouse traps). Fifteen other trap nights were made with No. 1 steel 
traps for larger animals. The trip progressed eastward from Seven Islands 
to Blanc Sablon from June 1 to June 26. The return westward journey then 
began. It continued until July 23. 
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The following table gives the names of the localities, the dates of the trap- 


ping, and a tabulation of the results. 
Dartmouth College Museum. 
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Contrasted with the conditions found by Jackson (1938) during the summer 
of 1937, the meadow mouse was by far the most numerous mammal and the 
white-footed mouse was the least numerous in 1939, if judged by the number 
of specimens trapped. This may be explained by the fact that 338 of the 
795 trap nights occurred on islands, where 34 of the meadow mice were cap- 
tured. Most of Jackson’s collecting was done on the mainland. It has been 
observed by Dr. Harrison Lewis and others visiting the coast that island 
populations are quite often different from those on the mainland. It will 
be noticed that if just the specimens from the mainland are considered the 
relationship of equal proportions of meadow mice and Labrador red-backed 
mice found by Jackson also prevails in 1939, for on the mainland, nine of 
each were captured. The fact that the white-footed mouse was found to be 
most numerous in 1937 and least numerous in 1939 cannot be explained simi- 
larly. In this case, the important factor is probably the extent of the range 
of this species. Few if any have been taken east of Natashquan, where my 
only specimen was captured. Only a small number of the trap nights were 
west of Natashquan but even so more specimens were expected. 

As Dice (1931) points out, most of the methods for determining abundance 
are fallacious to some degree, especially if the same methods are applied to 
various species of animals, so the present index by the use of trap nights is 
not very accurate. It may be useful, however, as a means for general com- 
parisons. Certainly the small number of mammals under consideration 
reduces the significance of the population data. The traps were identical 
in construction, all set by the same person, and in about the same manner, 
with the same baits used throughout. Various habitats were sampled at 
each of the seventeen localities. 


ANNOTATED LIST OF SPECIES 


Sorex cinereus miscix Bangs. Labrador long-tailed shrew.—Jackson (1938) estab- 
lished the range of this shrew as extending from the Atlantic coast several hundred miles 
to the westward. My nine specimens were taken in the region where Jackson collected. 
They were not found in all conceivable habitats (Jackson, 1938; Bangs, 1896) but were 
rather restricted to those areas having some spruce growth. Only three of the nine 
specimens were taken on outer islands. One male specimen was found to be molting 
on Jely 1, a date which, according to Jackson (1938), is nearly a month after the spring 
molt should have been completed. 

Sciurus hudsonicus hudsonicus Erxleben. Northern red squirrel.—Two were shot on 
Cross River, one-half mile inland, and one was observed at Kecarpoui at least one mile 
inland. In both places the trees were from ten to twenty feet in height. Very few 
squirrels are seen along the eastern part of the coast, where the spruces are stunted and 
form only low dense thickets in the hollows. 

Peromyscus maniculatus maniculatus (Wagner). Hudsonian white-footed mouse.— 
This species was nowhere abundant; one specimen was taken at Natashquan. 

Phenacomys ungava ungava Merriam. Ungava phenacomys.—The two females were 
taken at Harrington Harbor, June 22, in an area that is unforested, except for occasional 
clumps of stunted spruce. The ground was covered with a thick mat of lichens; there 
were many rock outcroppings. A small brook and several ponds were present. 
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One female had four well-developed embryos while the other was a non-breeding 
adult. The latter had lost half of its tail. These specimens were allocated to this 
subspecies by Dr. Allan after comparison with the specimens of Phenacomys ungava 
crassus in the Bangs collection. 

Clethrionomys gapperi gapperi (Vigors). Red-backed mouse.—This subspecies 
evidently extends eastward along the coast to about Seven Islands and Mingan, al- 
though Jackson (1938) found all forty of his specimens to be C. g. proteus. The two 
males collected were from Seven Islands and Mingan and were allocated to this sub- 
species by Dr. Allen. 

Clethrionomys gapperi proteus Bangs. Labrador red-backed mouse.—Nine specimens 
of this subspecies, as well as the two C. g. gapperi, were taken in spruce woods on the 
mainland. This subspecies was not taken east of Kecarpoui or west of Washicoutai. 
One female trapped at Cross River had five well-developed embryos on July 6. Three 
immature males were taken at Washincoutai, July 19. 

Microtus pennsylvanicus pennsylvanicus (Ord). Meadow mouse.—The forty-three 
specimens collected have been allocated to this subspecies rather than to Microtus 
pennsylvanicus fontigenus Bangs, because of the very questionable status of the latter. 
At the suggestion of Dr. Glover Allen, a careful comparison was made between my 
specimens and those in the Museum of Comparative Zoology collected by Bangs and 
Miller, one of which is the type specimen of the questionable form. All of the specimens 
in the museum, including those upon which the original description was based, were 
immature specimens taken in the fall. As was expected by Dr. Allen, the adult skins of 
my series were indistinguishable from many of the darker Microtus specimens taken in 
Massachusetts and other areas to the north. My specimens were darker and averaged 
larger than the four topotypes of M. p. pennsylvanicus. 

Microtus pennsylvanicus fontigenus was supposed to be smaller and darker and have 
rounder bullae than M. p. pennsylvanicus. My adult specimens are as large, and if 
anything larger, than typical Microtus pennsylvanicus and are not darker than the dark- 
est ones of this species, nor do the skulls of the adults differ noticeably. The nine speci- 
mens in the Bangs and Miller collections averaged: Length, 141 mm; tail, 36.7 mm; 
hind foot, 19.1 mm. The four topotypes of M. p. pennsylvanicus averaged: Length, 
157 mm; tail, 38.2 mm; hind foot, 21.9 mm. Ten breeding specimens in my collection 
averaged: Length, 180.5; tail, 41.3; hind foot, 21.9. Ten of the largest specimens from 
the Dartmouth College Museum of M. p. pennsylvanicus collected in New Hampshire 
and Vermont averaged: Length, 160.5; tail, 45.7; and hind foot 20.8. 

Because of the lack of trenchant skull differences, and the similarity of color and size 
between my specimens and typical northern specimens of Microtus pennsylvanicus, I do 
not feel that M. p. fontigenus (Bangs) is a valid subspecies. 

This meadow mouse was the most numerous of the mammals collected. It was more 
numerous on the islands than on the mainland. Of the total of 43 specimens taken only 
9 were from the mainland. Eight of the 43 were found to be molting and to represent all 
stages of the molt. Four females had 9 embryos each, one had 8, one had 7, and one had 
6. Of 11 adult males the testes averaged 16.3 mm. in length. The one female having 6 
embryos trapped July 21, had 4 well-developed embryos on one side and 2, which were 
only one-half as large, on the other side. 

One interesting observation was made directly after a heavy rain storm at Bluff 
Harbor. Four males were taken during the early morning, two young males during the 
day, and then these were followed by an adult male and a female during the night. 
While inspecting the Fog Island Bird Sanctuary, I noticed a tuft of light green shoots 
6 or 7 inches tall. When unearthed these proved to be growing from about half a bushel 
of juncus bulbs that had been stored by the mice. All of the specimens except one were 
taken where the predominant vegetation consisted of mosses (usually sphagnums) and 
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various lichens. Bangs (1896) found these mice usually along the banks of the little 
spring brooks in deep forest, or in small sphagnum bogs where they lived under old logs 
or in holes in the moss. My specimens were taken more generally than this, especially 
in the open areas. On some of the islands hundreds of runways could be detected, as 
well as winter midden heaps, but few mice were taken from these places. Lichens, when 
disturbed in dry seasons, will retain the marks of runways, footprints, and other dis- 
turbances for many years. Therefore, the runways noticed may have been made some 
years ago. Miller (1897) and Bangs (1896), in discussing M. p. fontigenus, found no 
runways similar to the ones made by Microtus pennsylvanicus to the south. 

Before I trapped at Harrington Harbor, two boys, instructed and equipped by Dr. 
Robert Johnson, had collected 38 specimens of meadow mice and had made flat skins of 
them to sell to the tourists. They had secured few other species. F. W. Osborne, 
caretaker of the St. Mary’s Lighthouse and Bird Sanctuary, had trapped numerous mice 
in 1938 and had obtained one partially albino specimen, which he gave to me. 

Zapus hudsonius hudsonius Zimmerman. Hudson Bay jumping mouse.—Although 
Anderson (1934) gives the range of Z. h. ladas as from Godbout around the coast to 
Hamilton Inlet, Dr. Allen considered the six specimens taken from these three localities, 
Belles Amours, Kecarpoui, and Mutton Bay, to be Z. h. hudsonius. These mice were 
usually found near streams, in birch or spruce thickets and often near or in rocky out- 
croppings. One female had 5 large embryos; 4 adult males had testes averaging 7 mm. 
in length. 

Mus musculus Linn. House mouse.—Four specimens were taken at Havre St. 
Pierre, the largest of the coastal villages, having a population of 1300. One was taken 
under a building, while the others were trapped in the store-room of a local grocery store. 
These mice were not encountered elsewhere along the coast, but they undoubtedly exist, 
although Dr. Lewis thinks they are very rare. 


OBSERVATIONS OF OTHER SPECIES 

Observations of other mammals or mammal signs where no specimens were collected, 
included the following: 

Phoca vitulina concolor (DeKay). Atlantic harbor seal.—Thirty-nine young seals, 
seen at Walrus Island near Havre St. Pierre on June 8, had been shot recently in the 
vicinity. 

Ursus americanus americanus Pallas. Black bear.—Scats were observed on the 
mainland, near Watshishow Bird Sanctuary. 

Mustela cicognanii cicognanii Bonaparte. Bonaparte weasel.—One had been caught 
at Harrington Harbor near the hospital several weeks before my visit June 19. 

Marmota monax ignava (Bangs). Labrador woodchuck.—Two individuals were 
observed (also many signs and four freshly-used holes) along the coast one mile east of 
Cross River which is near Harrington Harbor. This is one-hundred and fifty miles 
southwest of the type locality (Black Bay, Newfoundland, Labrador). 

Ondatra zibethica aquilonia (Bangs). Labrador muskrat.—Signs were seen at Mingan 
and Kecarpoui. 

Erethizon dorsatum picinum Bangs. Labrador porcupine.—Signs were observed at 
Kecarpoui, one mile inland. 
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MAMMALS OF AMELIA COUNTY, VIRGINIA 
By Joun B. Lewis 


Amelia County is in the Piedmont section of Virginia, with its center ap- 
proximately 40 miles west of the fall line, 60 miles east of the base of the Blue 
Ridge Mountains and 40 miles west and a little south of the city of Richmond. 
Its elevation ranges from about 200 feet where the Appomattox river leaves 
the county at the southeastern end, to nearly 500 feet on the high points near 
the west end. It has an east west length of about 32 miles and a north south 
width of about 18 miles. The surface varies from rolling to hilly. There is 
a large proportion of forest and cut over timber land. The Appomattox 
River forms the boundary on a part of the west end, all around the north side 
and on part of the east end. Two large creeks, Flat Creek and Deep Creek, 
cross the county to empty into Appomattox River. There are also a number 
of smaller streams, tributaries of the two large creeks. There are three large 
ponds, of which Beaver Pond, near the center of the county, 2 miles long and 
about 300 yards wide in the wider places, is the largest. 

The following notes are the results of work done in Amelia County since 
January 1, 1937. A few notes were taken at earlier dates, as indicated. 
Trapping has been done in all sections of the county and in all types of terrain. 

During parts of 1937 and 1938 the writer was employed by the Wildlife 
Research Unit of Virginia Polytechnic Institute in making a survey of the 
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plants and animals of the county. I am under many obligations to the late 
Arthur H. Howell, of the U. S. Biological Survey, and to C. O. Handley, 
Leader of the Wildlife Unit, for instructions and suggestions, and to Mr. 
Howell for checking the specimens and naming them. 


Didelphis virginiana virginiana Kerr. Virginia opossum.—Fairly common all over 
the country, in spite of the fact that hundreds are killed by hunters every winter and 
many meet death on the highways. It dens in holes in stream banks, under the up- 
turned roots of fallen trees, in hollow logs and stumps and the bases of hollow standing 
trees; also frequently in holes left in the ground by the decay of second-growth pine 
stumps. 

The opossum will eat almost anything it can chew and swallow, including birds, eggs, 
mice, insects, frogs, tadpoles, crayfish, and occasionally poultry as well as many kinds 
of wild fruits. Often when snow is on the ground I have followed opossum tracks and 
found where the animals had eaten the large, globular mushrooms that grow in deep 
humus in our woods all winter. I have also found many tracks leading from their dens 
to the carcasses of dead farm animals, indicating that carrion is an acceptable food. 

A very large male opossum that I had in captivity in 1928, consumed a 3 foot 8 inch 
black snake (Coluber constrictor) in a single night, leaving only 4 inches of the tail and a 
few shreds of skin. This fellow had the habit of spending much time sitting in his pan 
of drinking water. (See Journal Mammalogy, vol. 10, no. 2, May 1929, pp. 167-168.) 
An occasional opossum is found that is almost entirely black. Personally I have seen 
only one such, which I caught in Brunswick Country, Virginia, in the winter of 1925-26. 
The fur of this animal was solid black except for a sprinkling of white hairs that were 
slightly longer than the black ones. 

Scalopus aquaticus aquaticus (Linneaus.) Eastern mole.—Common and fairly 
general in distribution in open lands throughout the county. Occasional in open woods 
near fields. 

Sorex longirostris longirostris Bachman. Bachman shrew.—November 3, 1938, a 
specimen of this tiny shrew was caught in the edge of a small sphagnam bog, in an old 
field about one and a half miles north of Amelia village. Traps were kept at this place 
for ten days longer, and were put out again, a month later, but no more specimens were 
taken. Several other similar bogs were trapped in different sections of the county, but 
without success, until March 20, 1940, when a Bachman shrew was taken in a trap set at 
an entrance to a pine mouse hole near the base of a bank of an old mill race, in a mat of 
prostrate honeysuckle. This was in woods, near where I had taken several golden mice, 
Peromyscus nuttalli lewisi. The night of April 3, 1940, two specimens, male and female, 
were caught in traps set about 15 feet apart, in prostrate honey suckle in a small, wet 
swale, in open land just back of our residence. All four specimens were sent to Arthur 
H. Howell for identification, and are now in the Biological Survey collection. 

Blarina brevicauds carolinensis (Bachman). Carolina short-tailed shrew.—This is 
our common shrew and is found almost anywhere, where there is cover. It is most 
common in woods and honeysuckle thickets, but is often taken in fields where there is a 
good growth of sedge grass, in either wet or dry situations. It is often infested with 
dormant, coiled nematodes (?), under the skin around the shoulders and hips. 

Myotis lucifugus lucifugus (Le Conte). Little brown bat.—Five specimens were 
taken in a dairy barn on the north border of the county between July 7, and August 26, 
1939. None have been shot, probably because they do not become active until after 
dark. A male taken August 26 was in breeding condition. 

Myotis keenii septentrionalis (Trouessart). Long-eared brown bat.—One specimen 
taken in a dairy barn near Winterham, September 20, 1939, and sent to me by the pro- 
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prietor, Mr. H. J. Sheppard. Probably the habit of the two species of Myotis of flying 
low and only after dark, is at least partly responsible for their apparent scarcity. 

Lasionycteris noctivagans (Le Conte). Silver-haired bat.—Six have been shot at dusk 
on the following dates: November 23, 1938, March 9, April 21, April 24, May 10 and 
October 24, 1939. Four were males, two females. The dates probably indicate that the 
species is a migrant only. It flies early in the evening, and with a steadiness that makes 
it an easy target. 

Pipistrellus subflavus subflavus (F. Cuvier). Georgian bat.—Next to the red bat, 
this is our most abundant species. Seventeen specimens have been taken. The latest 
date at which they have been shot or seen was September 26. All specimens handled in 
late August and in September have been very fat. Two females, each containing two 
well developed fetuses were shot, June 21 and June 22, 1939. One of the young in the 
first specimen had a total length of 29 millimetres. The other was too badly torn by 
shot to be measured. The fetuses in the second one were, male 41, female 42 millimetres 
in length. The flight of the Georgian bat is comparatively slow and steady. 

Eptesicus fuscus fuscus (Beauvois). Big brown bat.—Six specimens have been 
taken, five of which were caught in buildings; three in a dairy barn on the north side of 
the county and two in a residence in Amelia village. One was shot at dusk at the border 
of woods adjoining a pasture field. A large male collected August 26, 1939, had the 
testes enlarged and gave off astrong musky odor. They fight boldly when caught in the 
hand. 

Nycticeius humeralis Rafinesque. Twilight bat.—One specimen was shot at early 
dusk, June 14, 1939, along Amelia Branch, about one and a half miles north of the village 
of Amelia. This was a female measuring 99 millimetres in length. Much subsequent 
shooting in that locality has failed to get another specimen of the species. 

Lasiurus borealis borealis (Miller). Red bat.—The red bat is probably as numerous 
in Amelia County as all other species of bats combined. The number collected almost 
equals that of all the others, although after getting a good series, I avoided shooting at 
them as much as possible. They have been collected in every month in the year, as 
they fly at dusk of winter evenings whenever the temperature is 55 degrees or above. 
In summer they sometimes fly about in the middle of the day, even in bright sunshine. 
In late summer and early fall bats often congregate in large numbers at dusk about cribs 
that contain old corn, to feed on the Angomous grain-moths. At such times I have 
caught them in considerable numbers with a net. With the exception of one Georgian 
bat, all so caught have been of this species. When a moderate, steady wind is blowing 
over a moth-infested crib I have seen bats strung out in a narrow belt to a distance of 
200 yards or more, catching moths that were carried by the wind. 

Procyon lotor lotor (Linnaeus). Eastern raccoon.—Raccoons are locally common 
throughout the county in large tracts of forest land, most numerous along streams. 
Considerable numbers are caught each winter by hunters using trained dogs. Two 
specimens have been preserved. 

Mustela frenata noveboracensis Emmons. New York weasel.—During my ten years 
residence in the county I have not seen a living weasel, and only one dead one. The 
dead one was secured by a friend whose dogs killed it while raccoon hunting at night. 
Unfortunately it was skinned before I saw it, and the head had been destroyed, but 
there is little doubt that it was of the species named above. Several farmers, in recent 
years report having killed weasels that came to their poultry yards. 

Mustela vison mink Schreber. Eastern mink.—Not common, but seems fairly well 
distributed along streams. Tracks have been seen in mud and snow in a number of 
places. One was killed on a highway a half mile north of Amelia village in December 
1938, as reported to me by a reliable person. Trappers get a few each season. 
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The night of November 24, 1926 was dark and cloudy, with a temperature slightly 
above freezing. Going out on the lawn at 8.30 I heard a series of vindictive screeches 
coming from a small, woodland stream about 300 yards away. The sounds were at once 
recognised as the screams of a mink, and as they were repeated at short intervals I lit a 
lantern and hurried down to the “‘branch.”’ 

The screeching continued at short intervals until I reached the bank of the stream a 
little above where the last outburst originated. In one of the intervals I heard a great 
splashing, followed by renewed screeching from a pool almost under my feet. Shining 
the light downward I got glimpses of two lithe, brown forms, tumbling over and over each 
other in the water with great rapidity and accompanied with much screeching. 

Then the screams ceased and the combatants swam rapidly across the foot deep pool, 
one in close pursuit of the other. Then came the pattering of feet as the two animals 
raced diagonally up the hillside on the other side of the branch, punctuated with more 
screeching, when the pursuer overtook the pursued. And thus they went out of hearing. 

Lutra canadensis canadensis (Schreber). American otter.—The otter is said to have 
been common along Appomattox River and the larger creeks up to about 30 years ago. 
It is now very rare. In late January, 1932, one was caught in a trap set at a slide on the 
bank of Appomattox River, on the north side of the county. On February 1, I saw the 
skin at the home of the trapper. Its total length, including the tail, was just four feet, 
but it may have been slightly stretched. 

Dr. G. C. Eggleston, of Amelia village, an accurate and trustworthy observer, reports 
having seen an otter while fishing from the bank of Appomattox River in the spring of 
1937. The otter is now protected by State law at all times. 

Mephitis mephitis nigra (Peale and Beauvois). Eastern skunk.—Quiie local in 
distribution. All of the trustworthy records I have of its occurrence are of animals 
killed or seen along the banks and bluffs of the larger streams. One specimen has been 
preserved, an adult male taken on the bank of West Creek, in the south central part of 
the county. Twice, I have had unmistakable olfactory evidence that active skunks had 
existed very recently along lower Deep Creek, near its confluence with Appomattox 
River. Skunks are probably increasing in numbers in the localities mentioned above, 
as those who hunt at night with dogs complain that their hounds run afoul of them much 
oftener than they did a few years ago. 

Vulpus fulva fulva (Desmarest). Red fox.—Reliable fox hunters report having 
caught red foxes along the north border of the county. 

Urocyon cinereoargenteus cinereoargenteus (Schreber). Gray fox.—Common in 
the more thinly settled sections of the county, and not infrequent in the best farming 
areas. I often get glimpses of them in my rambles through the woods and fields. One 
specimen, presented to me by a fox hunter friend, is now in the collection of the Wildlife 
Research Unit, Virginia Polytechnic Institute. 

Lynx rufus rufus (Schreber). Wild cat; bob-cat.—Some hunters say that there are a 
few bob-cats in large tracts of forest along the Appomattox River on the north side of 
the county. 

Marmota monax monax (Linnaeus). Ground hog; woodchuck.—Locally quite com- 
mon along stream bluffs, especially in the north and east parts of the county. Its 
numbers are, without doubt, increasing. There are probably twice as many in the 
county now as there were ten years ago. Three were shot at their dens in May 1939. 
The largest of these, a female, was 24} inches long and weighed 8} pounds. 

Tamias striatus fisheri Howell. Fisher Chipmunk; ground squirrel.—Locally com- 
mon but not generally distributed. Found mostly on hillsides in deciduous woods, 
often on the bluffs bordering small streams. One may spend many days tramping with- 
out seeing a chipmunk. 











426 JOURNAL OF MAMMALOGY 


Sciurus carolinensis leucotis (Gapper). Northern gray squirrel.—Fairly common 
and well distributed in deciduous woods. As elsewhere the numbers fluctuate from 
year to year, probably because of variations in the food supply. It is interesting to 
note that while Amelia County is on the border line between carolinensis and leucotis, 
our subspecies is the northern one. 

Sciurus niger neglectus (Gray). Northern fox squirrel.—Old resident hunters say 
that 30 years ago these squirrels were not uncommon; but there are no recent records 
of their occurrence. 

Glaucomys volans volans (Linnaeus). Eastern flying squirrel.—Locally common in 
deciduous woods, where they nest in hollow trees and in the old holes of the larger wood- 
peckers. They seem to have a preference for nesting places near small streams, though 
in a few instances they have been found on hills a third of a mile from water. On rare 
occasions I have found them in outside nests, probably remodeled birds’ nests. Occa- 
sionally they establish themselves in farm buildings. Mating seems to take place in 
December, as the males of two pairs collected December 8, and December 16, 1939, were 
in breeding condition. 

During their nightly activities, and especially about the time of the first frosts in 
autumn, flying squirrels often utter a shrill call that may be described as a slightly pro- 
longed chirp, ending with a falling inflection. I have heard this call most often on 
moonlight nights, but this may be due, in part at least to the fact that I am oftener in 
the woods when there is moonlight. 

The distance they can glide seems to increase with the height of the take-off in an 
increasing proportion as the height increases. In other words, doubling the height of the 
take-off will considerably more than double the distance that may be glided. As their 
speed increases the downward curve of their line of flight seems to straighten out. It 
usually ends in an upward swing as they alight on a tree trunk. 

They can guide themselves with great accuracy when gliding. Years ago some boys 
of my acquaintance undertook to destroy a colony of flying squirrels that had estab- 
lished themselves in the top of a large barn. When disturbed these squirrels usually 
glided to the base of a large tree that stood in a corner of the barn lot. One of the boys 
stationed himself at the foot of this tree with a short wooden paddle while the other 
frightened the squirrels out of the barn loft. The boy with the paddle found that the 
squirrels could easily dodge his blows and still alight on the tree. 

Reithrodontomys humulis virginianus Howell. Virginia harvest mouse.—This dainty 
mouse has been taken in old fields in seven localities from the extreme east end of the 
county to Maplewood in the west. It seems to be equally at home on dry hills or in 
bogs, provided there is a thick growth of tall grasses or sedges. Two have been caught 
where sphagnum moss formed an undergrowth to the sedges and rushes in standing 
water. None have been taken in woods, thickets or cultivated fields. 

They live in burrows to some extent, but I believe that a majority make their homes in 
nests of fine grass blades, on top of the ground in tall grass or sedges. The globular 
nests average larger than a croquet ball. I have never been able to trace runways 
moe than a foot or two from a nest or burrow. 

‘The fact that only in two instances have more than two been caught in the same place, 
suggests that pair occupies a definite territory. After catching a pair I have almost 
always had to move the trap to a new location 75 or more yards away before taking 
any more. 


The largest specimen taken, a male measuring 127 millimetres in length, was caught 
at the border of asphagnum bog. Of the 48 specimens taken, 15 were 120 millimetres or 
more in length. Ten of these were females, 5 were males. 

Peromyscus leucopus noveboracensis (Fischer). Northern White-footed mouse.- 
Abundant in woods, thickets and brush-grown old fields throughout the county, prefer- 
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ring well-drained places. Occasionally enters residences or other farm buildings that 
are near woods. It is probably our most numerous native mammal. 

In winter white-footed mice appear to feed extensively on the fruits of the coralberry, 
Symphoricarpos orbiculatus. I have often found the ground under these shrubs dotted 
with piles of the fruits from which the seeds had been taken, and caught the mice by 
setting traps there. In woods where these mice occur I have often found the berries 
of the common dogwood, Cornus florida, that had been gnawed open, through both pulp 
and seed shell, and the kernel removed. Although I have no positive proof, I believe 
this to be the work of white-footed mice. 

Peromyscus nuttalli lewisi Howell. Amelia golden mouse.—Twenty-six specimens 
of the golden mouse have been taken in Amelia County in two localities about two anda 
half miles apart. Between January 30 and March 26, 1937, twelve were caught along the 
base of an earth bank that formed part of the dam of the old Hardaway Pond. The dam 
broke through many years ago, leaving only a shallow pool above it. The location is 
about one and a half miles west of Amelia village, near the Southern Railway, and also 
near the east branch of Nibb’s Creek. The bank has a growth of fair-sized trees on its 
lower side, and is covered with honeysuckle, Lonicera japonica, on the upper side. 

I caught three of these mice in my hands, in a nest built in honeysuckle supported by 
alder bushes, about 5 feet from the ground. These nest dwellers were about two-thirds 
grown. The other nine were trapped along the base of the bank in a space hardly more 
than 30 yards in length. Repeated trapping in that place since has failed to yield any 
more mice. 

Much trapping was done in other similar, and apparently as suitable places in all 
parts of the county, but no more were taken until January 22, 1939. Then a string of 
traps was set along the bank of an old mill race, about two and a half miles down Nibb’s 
Creek from the place where the first twelve specimens were taken. This ancient, man- 
made bank is also wooded, and in places, overgrown with honeysuckle. Traps were kept 
out along this bank and also along the wooded stream bluff across the creek from January 
22 to March 16. Seven adult golden mice were caught on the old race bank, and two on 
the bluff opposite. 

These 21 specimens formed the basis for the new subspecies described by Arthur H. 
Howell in the Journal of Mammalogy for November, 1929. 

Late in February, 1940, traps were set along the old mill race near the spot where the 
specimens were taken in 1939, as well as along the bank for nearly a half mile farther 
down. Between February 29 and April 4, five more adult specimens were taken. Of 
the 27 specimens known to date, 23 are in the Biological Survey collection in Washington, 
two are in the collection of the Wildlife Research Unit of Virginia Polytechnic Institute 
at Blacksburg, Virginia, and two are in my private collection. 

During the night of April 2, 1940, a trap on the top of the old mill race bank was 
sprung, dragged about 8 feet, and a mouse tail left init. The next night a female golden 
mouse, minus the tail, was caught in another trap 56 yards farther down the bank. 

Microtus pennsylvanicus pennsylvanicus (Ord). Eastern meadow mouse.—Abundant 
in meadows and wet swales, in old fields, and cultivated lands. Meadow mice are often 
very destructive to corn in the shock in fall and early winter, and to small grains while 
in the field. The population density is variable. Beginning with January 1, 1937, 
I trapped for them in many suitable places, but got only six specimens in three months. 
Early in the spring of 1938 they began to increase, and by December, 1938 they swarmed 
in all suitable places. Now, in the spring of 1940, they seem to be decreasing in numbers. 

Pitymys pinetorum scalopsoides (Audubon and Bachman). Northern pine mouse.— 
Fairly well distributed, but in my experience never abundant. Forty-two specimens 
have been taken, most of which are in the collection of the Wildlife Research Unit, 
V.P.I. About as many have been caught in woods as in open land. Their burrowing 
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habits are interesting. In open fields they dig a network of tunnels an inch or two below 
the surface of the soil, and make openings to the surface at intervals of a few yards 
just large enough for them to pass through. I have often been able to follow these 
burrows by the openings for a distance of 50 yards or more. Sometimes they make use 
of mole runways, making the openings to the surface from them just as with burrows of 
their own digging. They probably use only mole runways that have been deserted by 
the first owners, as I have never caught a mole in a tunnel used by pine mice. In woods 
their tunnels are hard to follow, as the surface openings are in the dry leaves of the forest 
floor and very inconspicuous. I find them more difficult to trap than meadow mice or 
white-footed mice. If one digs down and sets a trap in their runways they are likely to 
dig around or under it, covering it withearth. Most of my specimens have been taken in 
traps set on the surface of the ground at the openings from the burrows. Those taken 
in woods have usually been caught on rather steep banks. This may be due to the fact 
that the openings are more easily found in such places. The damage they do in gardens 
by eating seeds and tubers is usually charged to moles by the gardiners. 

Ondatra zibethicus subsp. Muskrat.—Found occasionally along the larger 
streams and ponds. Rarely builds houses in our climate, more often living in holes in 
the banks of streams or ponds. Muskrats are sometimes destructive to young corn 
growing in the low-grounds. 

Zapus hudsonius americanus (Barton). Carolinian jumping mouse.—On October 
26, 1935, a Mr. Greenwood, foreman of a highway gang, brought me a living jumping 
mouse that he had caught on the south border of Amelia County, near the Nottaway 
County line. Its nest had been torn out during road work, and, as the weather was 
cold, it was in a half torpid state. The skin was made up and submitted to Arthur H. 
Howell, who identified it as above. The skin is now in the Biological Survey collection 
In the spring of 1937, a string of traps was set at the locality where it was caught, bu! 
no more specimens were taken, and none has been caught elsewhere in the county. 

Sylvilagus floridanus mallurus (Thomas). Eastern cottontail.—Common throughout 
the county, its numbers varying considerably from year to year. In addition to the 
large numbers killed by hunters, it is a staple article of diet of foxes. Judging from the 
hundreds of owl pellets examined, it forms 90 percent or more of the food of the great 
horned owl. 

Odocoileus virginianus virginianus (Boddaert). Virginia deer.—Fairly common in 
the large belt of forest land along Appomattox River, and in a few other large tracts of 
woodland. While botanizing in the wooded lowgrounds along the river I often see deer 
tracks. Our county game warden reported 40 deer killed in the county in the hunting 
season of 1938-39. 


Amelia, Virginia. 
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MOLTING CHARACTERISTICS IN THE EASTERN COTTONTAIL 
RABBITS 


By Gerorce P. SPINNER 


The study of the molting of the cottontail rabbits Sylvilagus floridanus 
mallurus (Thomas) and Sylvilagus transitionalis (Bangs) was begun in 1936 
as a part of the ecological, life history and management study of these cotton- 
tails undertaken by the Connecticut Cooperative Wildlife Research Unit, 
Dr. Paul D. Dalke, Associate Biologist, U. 8. Biological Survey, in charge. 
This study was made possible by cooperation between the U. 8. Biological 
Survey, the American Wildlife Institute, and the Connecticut State Board of 
Fisheries and Game. Acknowledgement is made to Doctors N. W. Hosley, 
P. D. Dalke, and R. E. Trippensee, Professor A. E. Moss, and Mr. John 
Pearce for valuable aid in presenting this paper. 

The collecting of the rabbits used in this study was done by the District 
Game Wardens of the Connecticut State Board of Fisheries and Game and 
by assistants and cooperators of the Research Unit. The animals were 
collected from all sections of the state during the period beginning March 29, 
1936 and ending November 16, 1938. Each was given a serially numbered 
tag bearing the date, locality and other data. Because mutilated animals 
had to be excluded from the study, only 226 of the total number collected, 
approximately 375, were used. Forty-two of the pelts were made into 
museum skins while the flat skins were placed fur side down on drying boards 
and allowed to cure. The skins were fastened to the drying board while 
green by means of thumbtacks at the edges without distortion of the normal 
shape. 

The method tsed in determining the course of the molt was to trace on a 
glass plate the outlines of the skin and of the molting areas, excluding the 
feet and the part of the head above a line drawn just under the eyes on the 
flat skin. The lines were then redrawn on tracing paper and measured in 
square inches by means of a planimeter. The molting areas were taken as a 
percentage of the entire skin. 

Grange (1932, p. 115) found that the immature snowshoe hare, Lepus 
americanus phaeonotus (Allen), molted later than did the adult hare. To 
exclude immature animals from our study, eighty-five square inches of total 
skin area was set as the adult minimum. However, one female, Sylvilagus 
transitionalis, of 83.71 square inches of total skin area was included in the 
study. 

The pelage of these rabbits consists of three types of hairs—(1) a soft, 
gray underfur, averaging 12 mm. in length and with a uniform diameter the 
full length of the hair; (2) a combination fur and hair averaging 19 mm. in 
length. This hair is exactly like the underfur on the lower two-thirds of its 
length, but the upper third has a greater diameter, is more stiff and is banded 
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black and white. (3) The third type is the black or banded black and white 
guard hair, averaging 32 mm. long and being of one diameter throughout its 
length except for a short narrowed basal portion. 

Although there is great individual variation in each species, Sylvilagus 
floridanus mallurus can be distinguished from S. transitionalis by the more 
reddish tinge to the fur and also by the more heavy streaking or grizzling 
with black. 

As seen from the fiesh side of the skin, the molting areas are of two types, 
the dark or “blue’’ and the light or “cream.’”’ Toldt (1935) finds that these 
colors are caused by the pigment of the hair in the follicles, the black hairs 
making the dark areas and the white hairs the cream areas. In the photo- 
graphs of the molt progression during several months (pls. 1-2) it will be 
noticed that there are two types of dark molting areas, namely, spotted areas 
and sheet areas. The skin which is nearest the average molt for both species 
during each month was selected for the photographs shown on pls. 1-2. 
Although the molting continues for a nine month period, February to No- 
vember, it has two distinct phases, the spring and summer molt taking place 
from March to August and the fall molt taking place from September to 
November. The spotted molting areas are characteristic of the first molt 
and show on the fur side as bunches of new hair. The sheet molting areas 
are characteristic of the fall molt. The light or cream areas appear as tiny 
dots and fine lines in the spring molt but in the fall molt they become sheets 
like those of the dark areas. 

The cause of molting is as yet undetermined. Hadwen (1929) concluded 
from the almost normal change of color in captive hares kept in a steam 
heated room for many months ‘‘that environmental factors can be ruled out.” 
Bissonette (1939) found that the molting cycle of the mink, Mustela vison 
could be controlled by manipulating the daily period of light to which the 
animals were exposed. Hammond (1925) suggests that substances produced 
in the blood and necessary for the reproductive function may be used, in 
part, to carry on other metabolic processes. Some basis for this opinion was 
indicated in the present study. 

A histological study of the {testes shows male cottontail rabbits to be in 
breeding condition from January through August. A curve based on the 
average monthly weights of the testes shows that the testes begin to gain in 
weight during the nonmolting period, in December, and start to lose weight 
at the beginning of the molting period in April, the weight dropping off 
abruptly with the beginning of the fall molt in September. 

It was also noted in the flat skins that all of the pregnant females taken 
during the months of September to November had spotted molting areas while 
all but one of the nonpregnant females taken during this period had sheet 
molting areas. It is logical to assume that the spotted molting areas are 
characteristic of the breeding season and the sheet molting areas of the non- 
breeding season. 
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Although adequate data are still lacking, the study tended to show that 
the female molting period ends later than that of the male, a delay probably 
due to the long lactation period of the female. 

Table 1 shows the percentage of molting area of both species, grouped ac- 
cording to months. As both species are almost identical in time and degree 


TABLE 1.—Percentage of molting area of both species by months 















































ae eae epee | srawpamp sanon 
RE ne oj SPO ee 22 6 1.66 
DN occas cacos de amenaentepewre 19 4 1.44 
EG: hixuansnra recente eevee sees 30 1.3 2.06 
PE ia sce De bi sida oectksteanaeen rote 16 4.9 5.39 
gas wieclachie ki aene ies a eareed 18 25.9 10.32 
rita ay tac ek Wika Ni teas 21 26.3 9.60 
RCRRURE AE ARNE Sone i "ated een 3 ae 21 11.5 6.98 
WR tiv see cas palace ayierkies kane 9 17.9 12.78 
IE ss ssn occ tnvio anes ap aces ies 18 42.7 11.65 
ARE Ba aA ope een ere 14 47.2 13.36 
ES 5a dase ncew sane ee ene 15 13.4 8.78 
I rico ana haere keen aevak eee 23 4 1.31 
TABLE 2.—Comparison of Connecticut and Michigan rabbit molt 
CONNECTICUT | MICHIGAN 
MONTH 
Number of Percent molting Number of Percent molting 

rabbits area rabbits area 
Gs a sa dssinacenl 22 6 6 2 
February.......... vs 19 4 5 9 
I gids ras aa ce 30 1.3 23 1.7 
ee ae 16 4.9 12 2 
ere 18 25.9 3 28.4 
NE cco sicnir-aewee 21 26.3 1 8.5 
CS eee ats 21 11.5 5 13.8 
August... 9 17.9 2 20.0 
September....... 18 | 42.7 | 10 | 58.5 
October 14 47.2 13 38.3 
November 15 13.4 19 | 7.8 
December 23 4 | 71 a 

| 226 | 170 | 





of molting, it was felt that this grouping would give more significance to the 
standard error. 

Table 2 shows the percentage of molt of both species and also the per- 
centage of molt of the cottontail Sylvilagus floridanus mearnsii as given by 
Trippensee (unpublished thesis, 1934). 

Examination of all rabbits for internal parasites was done by the Animal 
Disease Laboratory of the Storrs Agricultural Experiment Station. After 
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checking the molting percentage of the individual rabbit against these reports 
no basis was found for assuming that parasites affect the molt in any way. 


CONCLUSIONS 


1. The cause of molting is as yet undetermined. 

2. The two types of molting areas as seen from the flesh side of the skin, 
the dark or “blue” and the light or “cream,” are caused by the color of the 
hair growing in the follicle. 

3. The annual molt of the cottontail rabbits is done in two distinct phases, 
the spring and summer phase characterized by dark, spotted molting areas 
and the fall phase, characterized by the dark, sheet molting areas. 

4. Some indication was given that molting and the breeding period may 
be related. 

5. S. f. mallurus may be distinguished from S. transitionalis by the more 
reddish tinge to the fur and by the fact that the S. transitionalis is more 
heavily streaked with black. 

6. No basis was found for assuming that parasites affect the molt in 
any way. 
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PLATE 1 


Flat skins of cottontail rabbits showing extent of molting areas. 
Fic. 1. Flesh side of April skin. Fie. 2. Flesh side of May skin. 
Fic. 3. Flesh side of July skin. Fic. 4. Flesh side of August skin. 
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PLATE 2 


Flat skins of cottontail rabbits showing extent of molting areas. 
Fic. 5. Flesh side of September skin. Fic. 6. Flesh side of October skin. 
Fic. 7. Flesh side of November skin. Fia. 8. Flesh side of December skin. 
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HABITS AND PELAGE CHANGES IN CAPTIVE COYOTES 
By Eupon E. WuireMan 


In an experiment with captive coyotes at Michigan State College, the 
following six animals were under direct observation: A male and a female 
taken from a den in Crawford County, Michigan; a male born to this pair; 
a male caught in a trap in Ontonagon County, Michigan; the history of the 
fifth and sixth (male and female) was not obtainable. 

The animals were kept in cages that were either 8 by 8 or 12 by 15 feet. 


Foods accepted and rejected.—Five adult coyotes were tested to determine the foods 
they accepted and rejected. Twenty-nine different foods, animal and vegetable, were 
tried, though it was not possible to give every one of these foods to each of the animals. 
With the exception of flying squirrel, bear carrion, mallard duck, and large-mouth 
black bass, no food was tried on fewer than three coyotes. Animal foods were obtained 
by trapping and by utilization of animals killed on the highways. 


AccepTED Foops 


Meadow mouse Cottontail rabbit English sparrow 
House mouse Bear carrion Chicken egg 
House rat Venison Chicken 
Southern red squirrel Mutton Dandelion 

Fox squirrel Mutton carrion Grass 

Flying squirrel Mallard duck Apple 


Large-mouth black bass 
None of the six rodents that were offered were rejected. Vegetable food was ac- 
ceptable also. 
REJECTED Foops 


New York weasel Opossum 
Mink Coyote carrion 
Common mole Leopard frog 
Star-nosed mole Sheep spleen 
Short-tailed shrew Sheep lung 


Food preferences.—This part of the experiment was to learn if coyotes prefer one food 
to another when two were available. Each coyote was placed in a separate cage and 
the two foods in question were placed side by side before the animal. Portions of meat 
of equal size were used when the case permitted. No live animals were used as a test 
food. In most cases the foods were nosed over well before a choice was made. 

These coyotes showed a definite preference to mutton over rabbit. Both the mutton 
and rabbit were eaten on all trials except one, when one individual buried the rabbit 
after eating the mutton. 

Preference was also shown for mutton over muskrat and for rabbit over venison. 
Mutton carrion was preferred just a little oftener than the fresh meat. The sheep en- 
trails offered were not preferred to the flesh. 

Breeding habits.—In the fall of 1937 observations of breeding habits were begun 
on the young pair born the preceding April on the Hanson Game Refuge, Crawford 
County, Michigan. Thus it was possible to make a study throughout their first breed- 











436 JOURNAL OF MAMMALOGY 














NUMBER | | NUMBER | NUMBER 
COYOTES FOOD TIMES CHOSEN | FOOD TIMES CHOSEN 
TRIED | | FIRST FIRST 

5 | Mutton | 35 | Rabbit 3 

| . | | ee 

4 Rabbit 12 | Venison 0 

4 Mutton carrion 16 | Fresh mutton 13 

2 Mutton 10 Muskrat 0 

4 Sheep flesh | 18 Sheep liver 7 

3 Sheep flesh 9 | Sheep lung 0 

2 Sheep flesh 2 | Sheep spleen 0 

2 | Sheep flesh 4 Sheep heart 1 

1 Red squirrel l New York weasel 0 

2 Meadow mouse 2 Common mole 0 





ing season. This year the pair was kept in the same cage. On February 12, 1938, the 
female was discharging blood which continued fourteen days; however, no enlargement 
of the vulva had taken place. During this period the male did not show any interest 
in the female, and copulation did not take place, to my knowledge. No pups were 
born; perhaps one or both animals had not become sexually mature. 

A year old female caught on February 20, 1938, White Oak Township, Ingham 
County, Michigan, showed no signs of external bleeding nor did she contain embryos. 

A pair at the Museum of Zoology, Ann Arbor, Michigan did not breed their first year, 
but did the second (February, 1939). 

Grinnell, Dixon and Linsdale (1937) report that a California trapper, J. O. Miller, 
had caught numerous one year old females which showed no signs of bieeding. There- 
fore, he concluded that many females do not breed until they are nearly two years old. 

In the fall of 1938 the female was placed in one cage and the male in another. At 
intervals they were allowed together in the runway for exercise, but were always under 
observation. The vulva of the female was examined several times each week. On 
December 11, 1938 when the first discharge of blood was noted, the pair was placed in 
one cage. He mounted and made feeble attempts to copulate but she resisted. There- 
after they were permitted to be together in the runway for an hour each day. From the 
onset of bleeding to January 19 the loss of blood was not profuse and was very dark 
incolor. During this time the male made numerous unsuccessful attempts to copulate. 
On January 19 the blood became a brighter red. By the 24th the color was very bright 
and bleeding more rapid. Hereafter all attempts by the male to copulate were more 
vigorous. On February 6 the vulva of the female became swollen for the first time. Its 
increase in size was very rapid, so that by the 8th, and until she bred, it was three to 
four times the normal size. During the last week of January and the first three weeks 
of February, the male was very impatient, becoming vicious at times. Fights were 
frequent. 

On February 24 copulation took place, lasting for twenty minutes. This terminated 
her prooestrum which lasted for 74 days. The two following days she failed to stand, 
but was not hostile. On February 27, copulation again took place and lasted for 35 
minutes. They were placed together for the next five days, but the male made no effort 
to mount. The oestrum in the case of this two year old female lasted for four days. 
After the mating the vulva gradually decreased in size and was about normal in 30 
days. One male pup was born on April 27, setting the maximum gestation period at 
62 days. 

A female at George Reserve, Ann Arbor, Michigan, had a five day oestrum. She ac- 
cepted the male from January 27 to 31, 1938. 
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F. F. Gander (1929) bred a coyote which took the male from January 26 to 29. Thus 
the oestrum lasted for four days. 

The female at Michigan State College had a maximum gestation period of 62 days. 

E. C. Brown (1936) reports the gestation period of a captive female at the Phila- 
delphia Zoo to be 64 days. 

Vernon Bailey (1936) reports the gestation period to be about 65 days. 

G. W. D. Hamlett (1938) concludes that it is from 60 to 63 days. 

Probably the coyote is monoestrous. The female observed came in heat only once 
a year. 

On the basis of detailed histological study of both testes and ovaries, Hamlett (1938) 
concluded that the male is sterile during at least eight months of the year, the female 
during ten months. 

The yearly mating of coyotes in Michigan appears to take place in midwinter. The 
female studied bred on February 24 and 27, 1989. The one at George Reserve, Ann 
Arbor, Michigan bred from January 27 to 31, 1938. The female at the University Mu- 
seum, Ann Arbor, Michigan bred the last week in February, 1939. A female in the 
Jackson City Park was dropping blood on March 4, 1939. 

The Study of young.—The pelage of the male pup born to the female at Michigan 
State College, was darker in color than that of an adult coyote. This dark color was 
uniform except for a darker streak down the middle of the back. The muzzle was 
pug and the ears limp. 

The mother refused to let the pup be handled until he was 10 days old. On that day 
he weighed 1 Ib. 5 oz. At 27 days he weighed 3 Ib. 2 oz., and at 59 days, 6 lb. 14 oz. 
At the age of four weeks he was losing the dark puppy pelage and acquiring a pelage 
with the markings of an adult; his ears stood erect, and his muzzle had lengthened a 
little. At five weeks he was eating meat. He lacked a little of being fully grown by the 
following February. 

Seasonal change in pelage.-The seasonal change in pelage was also observed on the 
pair taken from the Hanson Game Refuge. Data were collected for the intervening 
18 months of January, 1938 to July, 1939. Skins of Michigan specimens from the Uni- 
versity Museum at Ann Arbor, Michigan were studied in addition to the live indi- 
viduals. This collection contained 31 skins representing all the months with the ex- 
ception of July, November, and December. One skin was found for each of the months 
of April, May, June, and August. The remaining months were well represented. 

The live pair of coyotes had a complete annual spring molt. The onset of shedding 
occurred late in February or early in March; however, the loss of hair in these months 
was slight. Throughout April and May there was a gradual increase in degree of molt, 
so that by June the loss of hair was profuse. Each completed its molt in July, thus 
requiring about four months to lose the old coat and acquire the new one. 

Overhair and underfur were not shed simultaneously, but the loss of overhair pre- 
ceded the loss of underfur. The ingrowth followed the same sequence. Shedding did 
not take place over the entire body at one time, but was confined to body areas in a 
definite sequence. The loss of hair on the tail and a patch at the base of the tail were 
the first indications of the onset of molting. The next areas to shed were the lower 
portions of the legs. From here the shedding process proceeded up the legs, then to 
the sides and finally to the back. The back and belly regions were last to shed. 

The new pelage was composed of short, harsh overhair with a scant coat of underfur. 
The individual hairs of the underfur were also short. At this date both animals had the 
appearance of being extremely slender. During the months of August and September 
the overhair lengthened and the underfur became longer and denser. Thus by autumn 
these coyotes possessed a long, dense coat which they retained through the winter. 
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In making a month by month comparison of the pelage condition between the live 
coyotes and the skins of wild-killed individuals a similar state was found. The seven 
specimens taken in March had lost some hair on tail or rump or both, indicating the 
start of the molting period. Spring and summer were poorly represented; however, the 
specimens at hand indicated a shedding in spring and showed the new coat composed 
of short hair in summer. Fall and winter were better represented in the collection. 
The animals taken in these seasons possessed a fine coat made up of long dense hairs. 
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HAIR AND SCALES OF THE PACA 
By Guiover M. ALLEN 


It is well known that the adults of many species of the lower groups of 
mammals—marsupials, insectivores, edentates and rodents—exhibit on the 
backs of the feet or on the tail, horny epidermal scutes which are believed to 
represent the persistent vestiges of a completely scaly covering inherited 
from remote reptilian ancestors. An excellent illustration is found in the 
small South American mouse-opossums (Marmosa), in which Tate (1933, 
pp. 32-33) has shown that the scales of the nearly naked tail are arranged in 
either spiral or transverse rows. In the former case, apparently the more 
primitive, the scales are !ozenge- or diamond-shaped, with blunted or rounded 
angles; in the latter case, however, the posterior median angle of each lozenge- 
shaped scale has become obsolete, resulting in a nearly transverse border. 
Each scale is subtended by a group of three appressed hairs, arising from the 
thin skin between each scale and the one next in front. The hairs vary in 
length according to the species. Thus in Marmosa germana they about equal 
the length of a scale but in M. venusta and others, in which the scales are 
transversely arranged, the hairs are longer, about three or four times the 
scale-length. The lengthening of the hairs therefore is accompanied by a 
slight reduction of the scales. In the house rats (Rattus) the tail is invested 
by transverse rings of squarish scales, again with groups of three short hairs 
between each two scales of the lengthwise series. These hairs are about as 
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long as the scale and are not usually abundant enough to conceal the scales 
from observation. 

It is generally believed that the entire primitive mammalian body must 
have been completely covered with these horny scales, between which grew 
out groups of short hairs. With the increase in the length and number of 
the hairs, the scales gradually disappeared, so that in modern species the 
hairy coat has entirely supplanted the scales as a protective covering. Never- 
theless the grouping of the hairs in little transverse clumps may still be traced 
on the bodies of higher mammals; this is regarded as further evidence of their 
original arrangement between successive rows of scales. De Meijere (1894) 
long ago called attention to these hair groups and their significance. The 
three-hair group he believes represents a primitive condition. 

Later anatomists have sought to find traces of the scaly covering of the 
trunk in embryos of certain rodents, but apparently with uncertain success. 
Among some of the hystricomorph rodents, however, the occurrence of 
definite hair groups on the body has been demonstrated. Thus the late 
Dr. Alipio de Miranda-Ribeiro (1934, 1936) reported the groups of three in an 
embryo of a South American tree porcupine (Coendu). Rémer (1930), a 
few years earlier studied a large embryo (head and body, 160 mm.) of the 
West African “‘ground-hog” (Thryonomys), one of the few Old World genera 
of hystricomorphs, and found similar groups definitely arranged in transverse 
bands, curving slightly backward. These hairs were in groups of three on 
the belly and the extremities but increased to five, eight, or up to twelve in a 
clump in the middle of the back. In these groups the central hairs are of 
about the same length as the lateral ones, although sometimes they are 
slightly the longest. Rémer thought at first he could make out shallow skin 
folds corresponding to the outlines of scales; but from more careful examina- 
tion he concluded that these folds were the result of shrinkage of the skin 
through the action of the preservative fluid. Weber (1927) has briefly 
summed up various general points concerning the hair groups, with diagrams, 
after de Meijere. 

In the South American paca (Cuniculus or ‘‘Coelogenys’’), a large agouti- 
like rodent of the hystricomorph section, the hair grouping has also been 
observed. Recently I have had occasion to examine the tanned skins of 
individuals about two-thirds grown (head and body, 560 mm.). I found that 
in places where the coarse brown hair of the back had been accidentally de- 
nuded, it was possible to make out very clearly that the skin was covered by 
distinct horny scutes, each of which, just back from its anterior border was 
perforated by a group of three bristly hairs. These horny plates occur over 
the entire body, but ordinarily they are largely concealed by the hair. They 
are of varying size and shape but average about 2 mm. in diameter. In 
outline, they are polygonal, with rounded corners, some rather distinctly 
hexagonal, others pentagonal, others again less regular. Many of them 
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show, under slight magnification, a small black circular mark near or just 
behind the center. Each scale is marked off by a depression in which the 
cuticle is thinner and pliable. 

Projecting in a transverse row through each scale, slightly back of its 
anterior margin, are usually three coarse brown hairs, which, on the middle 
of the back, average a little over a centimeter long, with little or no marked 
difference between the central and the lateral hairs of each clump. Oc- 
casionally a group of four such hairs is found, but in general the normal 
number is three. They are slender at the base but soon increase to nearly 
twice their basal diameter, then taper at the free end. Often a much shorter 











Fic. 1. Hair groups and scales from the back of a subadult paca (Cuniculus paca). 
For clarity, only two sets of hairs are drawn; the rows of three small circles on other 
scales indicate the exit of hair groups. X about 10. 


and very slender hair is present between the central bristle of the group and 
the outer one; in addition very minute short filaments can be made out pro- 
jecting from the surface of the scute, but without obvious system. 

That the bristle hairs should project through the scale rather than between 
adjacent scales appears remarkable. However, on pulling a bristle hair 
gently forward, it was found that the follicle actually arose from the thin 
skin in the depression separating the scute from the one next in front. When 
pulled forward, the hair ruptures the front edge of the scute. Therefore it 
appears that the hair during growth must penetrate the scute. Rémer 
states that in the tails of rats the hair appears before the scales are definitely 
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formed. If the same is true in the paca, the cornification of the scale may 
take place around the bases of the hairs after the hairs have grown out. 
Possibly the backward slope and appressed condition of the hairs may be 
thus partly accounted for. Skins of adult pacas show very little evidence of 
these horny scales which are so obvious in the half-grown animals, although 
the hair groups in threes can be made out readily. 

In this rodent therefore, we have at last a case in which the primitive scaly 
covering is retained over the entire body well into postnatal life, with the 
primary group of three bristle hairs occurring in connection with each scale. 
In the fully adult, however, the distinctness of the scales is lost, just as it 
must have been in the phylogeny of the class. 
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NOTES ON SOME MOLES FROM SOUTHEASTERN ASIA 
By Gerrit 8S. Mier, Jr. 


The Asiatic moles occurring in the region that extends from the eastern 
Himalayas (Sikkim) and eastern Bengal (Silhet) through Burma and Siam 
southeastward to southern Annam (Blao), eastward to northern Tonkin 
(Chapa), and northeastward to eastern Tibet and western China (Szechuan 
and Tonkin) differ in important particulars from true Talpa as represented by 
the central Asiatic 7’. altaica and the western T'. europaea. 

While the United States National Museum contains only 7 specimens of 
these southeastern animals (among them the types of the recently described 
Talpa parvidens and a new Chinese species) the kindness of the authorities 
of the American Museum of Natural History, New York, the Field Museum 
of Natural History, Chicago, and the Museum of Comparative Zoology, 
Cambridge, has enabled me to bring together a series of 27 more skins (25 
with skulls), and one entire animal in alcohol, making a total of 34 specimens. 

Examination of this material shows that the southeastern Asiatic moles 
represent two genera that are readily distinguishable from Talpa, namely, 
Parascaptor Gill, with one species, P. leucura (Blyth), and a new genus in- 
cluding Talpa Flossi Thomas, 7’. longirostris Milne Edwards and their allies. 

These two genera and the new Chinese species may be defined as follows: 


1. Genus Parascaptor Gill 


1875. Parascaptor Gill, Bull. U. S. Geol. and Geogr. Surv. Terr., ser. 2, no. 2, p. 110. 
May 14, 1875. 

Type species.—Talpa leucura Blyth, from Silhet, eastern Bengal. 

Range.—Eastern Bengal and northern Burma. 

General characters.—Nostrils directed forward and surrounded by a large vertical 
muzzle-pad essentially as in Talpa europaea; tail shorter than hind foot, club-shaped, 
sparsely clothed with slender hairs the longest of which exceed the tail itself in length; 
genitalia superficially as in the other southeastern Asiatic moles (glans not seen); 
upper premolars 3-3, all distinctly larger (relatively to the length of the toothrow) and 
more trenchant than in Talpa; upper canine with an unusually lengthened base and 
large posterior cusp. 

Specimens examined.—Three (American Museum of Natural History, Vernay-Cut- 
ting expedition) from northern Burma (Hpare, Pyepat and Gangfang). 

Remarks.—The genus Parascaptor was established by Gill on the sole basis of the 
dental formula, that is to say, on the mere absence of one minute tooth in each maxilla. 
The seeming unimportance of this peculiarity as compared with the full 44-toothed 
dental formula of the Siamese ‘‘Talpa’’ klossi Thomas led Dr. Osgood to question the 
‘normality’’ of the material on which Blyth’s description was based. (Field Mus. Nat. 


Hist., zool. ser., vol. 18, no. 10, p. 243. August 19, 1932). Blyth, however, had two 
specimens, in each of which there were only 2-2 small premolars (Journ. Asiat. Soc. 
Bengal, vol. 19, p. 217, 1850). Dr. Anthony has now collected three more of these 
moles in northern Burma (some 200 kilometers west of Blyth’s type locality), all with 
the same reduced tooth formula that Blyth described and figured. On the other hand, 
among 29 skulls of moles belonging to the group that includes ‘“‘Talpa’’ klossi and ‘‘T’.”’ 
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longirostris, the three small upper premolars are always present except in one instance 
(“T'.”’ klosst No. 35384, Mus. Comp. Zool., from Mt. Angka, Siam) where the left middle 
(smallest) tooth of the three is defective, probably as the result of some injury. (A 
remnant of the root can still be seen.) In 62 specimens of Talpa europaea taken at ran- 
dom from the National Museum series there is no variation in the number of premolars; 
while among 6 T. romana I find one, No. 152148, U. 8. National Museum, that lacks the 
median unicuspid tooth on both sides. As in the case of the abnormal ‘‘7.”’ klossi, 
however, the absence of these two teeth is accidental; traces of the alveoli are plainly 
visible. 

When the small size and seeming mechanical unimportance of these three premolars 
is taken into consideration the constancy of the tooth formula in the moles of the tal- 
pine group seems rather surprising. Indeed, this constancy proves to be so great that 
I can see no reason to question the ‘“‘normality’”’ of the reduced number of small pre- 
molars in Parascaptor (now known to be constant in five specimens), particularly in 
view of the increased size of these small teeth (in relation to the toothrow as a whole), 
and the unusual trenchantness of their blades. 


2. Euroscaptor, new genus 


Type species.—Talpa klossi Thomas. 

Range.—Southeastern Asia from the eastern Himalayas southeastward to southern 
Annam and thence northward to eastern Tibet and western China. 

General characters.—Nostrils directed outward, one on each side of a small, hemi- 
spherical, forward-projecting median pad beneath which lies a lip-like transverse pad. 
Tail, except in EZ. longirostris, clavate, usually not longer than hind foot, the hairs at 
tip of tail usually longer than the tail itself. Genitalia differing from those of Talpa 
in the close approximation of the sexual and excretory orifices of both sexes, and in the 
form and armature of the glans penis. 

Skull and teeth.—The skull and teeth are, in most respects, so similar to those of Talpa 
europaea that it is unnecessary to describe them in detail. In the upper molars there 
is a stronger tendency than in Talpa to develop the portion of the crown associated with 
the hypocone, 2 peculiarity that is especially well shown by Euroscaptor klossi nos. 
37821 and 37822, Field Museum, from Thateng, southern Laos. Usually, though not 
always, a specimen of Euroscapior can be recognized by this character alone and by the 
irregularly slanting posterior coronal border that it gives to the first and second molar 
teeth when seen in crown view. 

Genitalia.—In contrast with the structures found in adult Talpa the genital and anal 
orifices are as closely crowded together as seems physically possible. This condition, 
in the adults of both sexes, is essentially the same as the one that Wood Jones has fig- 
ured as occurring in a 9 mm. embryo of Talpa europaea (P.Z.S., 1914, vol. 1, p. 196, 
text-fig. 1, B.). In Euroscaptor, and probably in Parascaptor as well, the changes 
needed to produce the more highly specialized external ano-genital structure of adult 
Talpa (Wood Jones, text-figs. 5, male and 10, female) do not take place. 

In Talpa, the glans is about 15 mm. in length and about 1.5 mm. in thickness. Its 
terminal 1.5 mm.-2 mm. is rapidly narrowed to a diameter of about 0.5mm. The terete 
orifice is just large enough to permit the insertion of a small needle. The surface of the 
glans, except for an area of about 1.5 mm. at the tip and another about 4 mm. at the 
base, is encircled by about 40 somewhat irregular transverse rings of extremely minute, 
flattened, deeply trifid or bifid scales, the free edges of which are directed backward. 
The scales of the succeeding rows are disposed in quincunx order. At middle there 
are 20 or more of these scales to each ring. In a specimen of Euroscaptor klossi (no. 
261090 U. S. National Museum, collected at Doi Pu Kha, Siam, by H. G. Deignan) the 
length of the glans is only about 5 mm., while the greatest width is fully 3mm. The 
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extremity is not conspicuously contracted, its orifice is about 1 mm. in diameter, ob- 
lique, with a slightly crenulated margin, the overhanging edge dorsal when the organ 
is directed backward. The scales on the glans are much larger than in Talpa, all single 
pointed, their surface strongly convex from side to side, nearly straight from base to 
tip. There are only about 10 transverse rows of scales instead of the approximately 
40 rows present in Talpa. In the type specimen of Euroscaptor parvidens (wrongly en- 
tered as a female in the original description) the length of the glans is 8 mm., width at 
middle about 5 mm., depth at middle about 4 mm., diameter of orifice about 2.5 mm. 
The scales, in their size, number, form and arrangement are essentially as in EZ. klossi. 

Species.—In addition to the type species, Euroscaptor klossi (Thomas), whose range 
extends from northern and western Siam eastward to Thateng, southern Laos (Osgood 
Field Museum Nat. Hist., zool. ser., vol. 18, no. 10, p. 242, August 19, 1932) this genus 
includes the eastern Himalayan EZ. micrura (Hodgson), the southern Annamese £. 
parvidens (Talpa parvidens Miller, Journ. Mamm., vol. 21, no. 2, p. 203, May 14, 1940) 
the eastern Mongolian and western Chinese E. longirostris (A. Milne-Edwards) and the 
following large mole from western China: 


3. Euroscaptor grandis, new species 


Type.—Adult female (skin and skull), no. 255370, U.S. National Museum. Collected 
on Mount Omei, Szechuan, China, at an altitude of 5000 feet, in January, 1930, by D. C. 
Graham. Original number 370. 

Diagnosis.—Resembling the Siamese Euroscaptor klossi (Thomas) but larger (great- 
est length of skull about 37 mm. instead of about 30-32 mm.; greatest breadth of brain- 
case 17 mm. instead of 15 mm. or slightly less; mandible 24 mm. instead of 20-21 mm.; 
width of fore foot, dry, 15 mm. instead of about 12 mm.); color distinctly brownish, as 
in E. micrura (Hodgson). Differs from the Chinese Z. longirostris in its large size and 
clavate tail. 

External characters.—Externally this mole is at once distinguishable from Euro- 
scaptor klossi by its large size and brownish color. The tail is as definitely clavate as in 
the Siamese species, thus differing conspicuously from the unmodified talpine tail of 
E. longirostris. 

Skull and teeth.—Except for their greater size the skull and teeth differ slightly if 
at all from those of Euroscaptor klossi. The skull is about as long as that of Talpa 
romana, but its breadth, at whatever point may be selected for comparison, is some- 
what less than in the large Italian mole, and the cheekteeth are noticeably smaller. 

Measurements.—Head and body (skin) 150 mm.; tail, 9.6; longest hairs on tail, 14; 
fore foot, length 23.0, width, 15.0; hind foot, length, 18, width, 7. Skull: greatest length 
37+; palatal length, 15.2; breadth of braincase, 17.0; postorbital constriction, 8.2; 
interorbital breadth, 7.0, breadth over roots of canines, 5.0; mandible, 24.6; maxillary 
toothrow (alveoli), 15.6; mandibular toothrow (alveoli), 14.4. 

Specimens examined.—The type. 

Remarks.—The Mount Omei mole differs from the smaller members of the genus 
Euroscapior in much the same way that Talpa romana differs from T. europaea. Its 
large size and its very short, clavate tail (about half as long as the hind foot) distin- 
guishes the animal sharply from its nearest geographical neighbor the widely distrib- 
uted eastern Mongolian and western Chinese E. longirostris, whose known range I 
would now extend southward into northern Tonkin, French Indo China, on the strength 
of the two specimens from Chapa that Dr. Osgood recorded in 1932 as Talpa klossi 
(Field Mus. Nat. Hist., zool. ser., vol. 18, no. 18, p. 242, August 19, 1932). In each of 
these the tail is as long as the hind foot, its extremity with no enlargement. 


Division of Mammals, United States National Museum, Washington, D. C. 














STIRTON AND CHRISTIAN——-HYAENIDAE FROM TEXAS 445 


A MEMBER OF THE HYAENIDAE FROM THE UPPER PLIOCENE 
OF TEXAS 


By R. A. Strrton and Wayne G. CHRISTIAN 


Members of the family Hyaenidae have not been recorded from America 
though numerous specimens were formerly thought to have had hyaenoid 
affinities. Additional material has shown that these belonged with other 
families and in the past score of years no one has seriously thought of the 
Hyaenidae as having been part of the America faunas. 

Careful exploration and collecting under supervision of the late C. Stuart 
Johnston in the Panhandle of Texas has revealed many interesting records of 
late Tertiary Mammalia. Of especial interest is a right lower jaw that dis- 
plays a profound resemblance to different members of the Hyaenidae. It 
seems most closely related to Ictitherium hyaenoides Zdansky from the Pliocene 
of China, though it is much more advanced than the Chinese species. Pos- 
sibly it represents a continuation of that line in America. 

Attention was directed to this locality by Mr. Floyd V. Studer of Amarillo 
who has shown an active interest in the Paleontology of the Panhandle region. 
Mr. Newton Harrell and Mr. R. H. Roach have very kindly permitted the 
West Texas State Teachers College to carry on extensive excavations in 
Cita Canyon. 

Assistance in the collecting and preparation of this specimen was furnished 
by the personnel of Work Projects Administration Official Project No. 665- 
66-3-340. The manuscript was typed by Project No. 665-08-3-30, Unit A. I. 


Ailuraena, new genus 


Genotypic species: Ailuraena johnstoni gen. et sp. nov. 

Etymology: atdovpos, cat; --awa, a feminine ending. Species named for the late 
C. Stuart Johnston whose work in the Panhandle of Texas will remain a permanent 
contribution to Vertebrate Paleontology. 

The characters of the genus are those of the type species described below. 


Ailuraena johnstoni, new species 


Holotype: Right lower jaw with I,-. broken, I;, C, Pz-, and M;, in place, tip of coro- 
noid and inner edge of condyle broken. Johnston, West Texas State Teachers College 
No. 2343. 

Type Locality: North Cita Canyon, bed no. 4, Harrell Ranch, center of the west half 
of Sec. 164, Block 6, Randall County, Texas. The fossil bearing beds are of fluvial 
origin, semi-consolidated and approximately thirty feet thick. Stratification shows 
marked differences in color, texture and position. They rest unconformably on the 
Upper Triassic Dockum series and extend up to the level of the plains. They are con- 
sidered by some authors as part of the Ogallala series. The stratigraphy will be de- 
scribed in greater detail in a report on the Cita Canyon fauna by Johnston. 

Age: Upper Pliocene. Cita Canyon fauna-(Miller and Johnston 1937; Johnston 
1938). 

Diagnosis and Description.—Horizontal ramus with outward deflection in the region 
of P, and P;; symphysis deep-—48.0 mm.; lower edge of symphysis extends farther ven- 
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trally than outer edge of mandible opposite canine; lower outline of ramus strongly 
convex; greatest depth of ramus below M,—45.0 mm. ; single large mental foramen below 
anterior edge of P,; tip of coronoid process and inner edge of condyle broken off; angle 
of deflection between coronoid and horizontal ramus about intermediate between that 
in Felis and Ictitherium; posterior outline of condyle not as conical as in Felis nor as 
irregular as in Recent hyaenas; masseteric fossa of moderate depth, not extended un- 
interruptedly up on the coronoid nor sharply outlined on its lower anterior border. 
Inferior masseteric ridge flattened posteriorly. Angular process partly broken off but 
heavy as in Felis; length from anterior alveolar edge of incisors to posterior edge of 
condyle—202 mm. 

First and second incisors broken. I; with postero-external cusp—length 7.3 mm., 
width 6.4mm. Enamel surface of canine strongly grooved and pitted by effects of grass 
roots but of normal size and shape, length 18.2 mm., width 14.5 mm., height 32.6 mm. 
(Measurements taken from edge of alveoli.) 

First premolar absent. Premolars distinctly feloid. Cingulum distinct (though not 
heavy) on both sides of the premolars; outline of premolars can be appreciated best 
from the figures. A slight increase in size and prominence of the cusps is apparent 
from P, to Py. P, double rooted; small anterior stylar cusp; single posterior cusp 
between cingulum and main central cusp; length 17.5 mm., width 9.2 mm., height 12.2 
mm. P; with stronger backward inclination than in the other premolars but does not 
display any particular adaptation for crushing; smaller than P, but larger than P,; 
length 22.4 mm., width 11.2 mm., height 13.8 mm. In both P; and P, the anterior 
cusps are distinct from the cingula. Measurements of P,—length 25.9 mm. Width of 
cheek teeth was measured from edge of cingulum between the roots, height from base 
of cingulum between roots to tip of crown. 

Carnassial slightly smaller than P,; narrow posteriorly; talonid forms a distinct and 
well rounded cusp; cingulum on labial side and on anterior lingual corner, partly ob- 
literated by wear; shallow groove on lingual side and upper third of paraconid blade; 
no trace of metaconid; anterior root about twice as large as posterior root. M4, absent. 

Comparisons.—This carnivore agrees with the members of the Felidae chiefly in the 
construction of its premolars; but even in the most primitive cats there is a strong 
reduction in the premolars not shown in the specimen at hand. It is true that Oligo- 
cene and most Miocene cats possess a single-cusped talonid but this is a primitive fea- 
ture seldom observed even in early Pliocene species. 

Ailuraena shows marked resemblance to the Hyaenidae but differs in some of its 
characters from all of the known genera. In Crocuta and Hyaena the horizontal ramus 
is not as deep, particularly in the anterior part, but the convexity in the lower outline 
is greater. The masseteric fossa is deeper and more distinctly outlined especially on 
the coronoid process. In the dentition these genera display a greater specialization in 
the premolars: P, shows more reduction in size and P; is well adapted for crushing. 
Though P, is not as specialized as P; it is not as aeluroid in appearance as in Ailuraena. 
Both of the Recent genera possess a single cusped talonid on M; as in the Cita Canyon 
specimen but Hyaena and some of the older species of Crocuta show a metaconid. A 
distinct resemblance however is shown to the hyaenas in the outward deflection and 
outline of the horizontal ramus and in the presence of a shallow groove on the lingual 
side and upper third of the paraconid blade. 

Our comparisons with Ictitherium, Lycyaena, Hyaenictis and Thalassictis are taken 
from the carefully prepared and detailed descriptions and illustrations of Zdansky 
(1924) and Pilgrim (1931; 1932). The exact relationship of Ailuraena to these genera 
should be considered as tentative until more satisfactory comparisons can be made. 








447 


STIRTON AND CHRISTIAN—HYAENIDAE FROM TEXAS 


‘00g ‘ff ueMG Aq sBurmviqy ‘svxey, ‘AjyunogD [[epuery 
‘gue00l[g ioddy ‘vuney uokueg BID “EPesZ “ON OFoT[OH sSioyouay, oj¥Ig svUxaT, JsoMy ‘UOYsUyor—odAy ‘Mul JaMOT 
qyZtI JO SMOIA [B10}8, puv [esNjo00 “ds ‘u puv ‘usd “U ‘UBIFSIIYD puBv UOWIG 2uopsuyol DUaDINIIy “| “OIA 




















448 JOURNAL OF MAMMALOGY 


We conclude that the American genus shows as great if not greater resemblance to 
Ictitherium hyaenoides Zdansky than to any other known hyaenid. 

Pilgrim (1931, p. 79) states that Hyaenictis “is only known by meager material, but 
seems to be in some ways intermediate between Hyaena and Crocuta, with indications 
of being more primitive than either, as by its retention of Mz as in Ictitherium.”’ 

“The absence or small size of the anterior cusp in the lower premolars of Thalas- 
sictis incerta affords a distinction from Ictitherium and Lycyaena,...’’ (Pilgrim 1931, 
p. 80) offers some means of comparison with Ailuraena. Apparently M: is present in 
Thalassictis. 

Both Ictitherium and Lycyaena are more primitive in several features than the man- 
dible from Cita Canyon but there are certain profound resemblances to Ictitherium that 
seem to indicate relationship with that group of the Hyaenidae. In Lycyaena M2 and 
P, are absent as in Ailuraena but the teeth display closer affinities with the Recent hy- 
aenas. (Pilgrim (1931, p. 110) wrote that P, is represented by an almost obliterated 
alveolus in Lycyaena chaeretis.) Other characters tend to place Lycyaena out of the 
Ailuraena line of descent, these are: less aeluroid construction of premolars; lower 
border of ramus straight or very slightly concave; symphyseal region considerably 
thickened to carry large canine; a double mental foramen is present under P, and P, 
of L. macrostoma but it is single in L. chaeretis. 

Ailuraena shows marked resemblance to a lower jaw of Ictitherium hyaenoides fig- 
ured by Zdansky (1924, Taf. XVI, figs. 3-4). This is seen in the aeluroid construction 
of the premolars, backward tilted P;, outward curvature of the lower jaw, convex 
outline of lower edge of horizontal ramus, similar shape and extension of masteric 
fossa, angle between horizontal and ascending rami, and shallow groove on the para- 
conid blade. In Ictitherium wongi the horizontal ramus is shallow but in both of these 
species there is a strong reduction of P; which may be in line with its loss in the later 
Ailuraena. 

Ictitherium may be distinguished from Ailuraena in the presence of a Mz and P,; a 
metaconid on the trigonid and entoconid, hypoconid and hypoconulid on the lower 
carnassial. The outward curvature in the lower jaw also is not so pronounced. 

Though we have no specimen of Cryptoprocta available for comparison the figures 
(Carlsson 1911, Taf. XIII, fig. 18) indicate a much closer resemblance of the Madagascar 
viverrid to the Felidae than to Ailuraena. 
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HISTOLOGY OF THE SKIN OF A NORMALLY HAIRLESS RODENT 
By Lorna W. THIGPEN 


Heterocephalus is a genus of hairless animals belonging to the African family 
of burrowing rodents Bathyergidae (Riippel, 1845; Thomas, 1885a, 1885b; 
Brehm, 1914). Parona and Cattaneo (1893) made brief histological studies. 
Francaviglia (1896) made more extensive investigations, seeking especially 
for evidence of possible pathological causes of the hairlessness; he concluded 
the condition occurred normally, as in the Cetacea. 

Because of its genus-specific hairlessness, it seemed worth while to compare 
the skin of Heterocephalus with those of mutant hairless animals. Among 
rodents the following genetically established hairless mutations have oc- 
curred: recessive hairlessness in the house mouse (Brooke, 1926; Sinell, 1931); 
dominant hairlessness in the house mouse (Lebedinsky and Dauvart, 1927; 
Redlichs, 1937) ; two instances of recessive hairlessness each in the deer mouse 
(Sumner, 1924; Clark, 1939), the rat (Roberts, 1924; Wilder et al., 1932), and 
the rabbit (Kislovsky, 1928; Castle, 1933). The two cases in the deer mouse 
are very different, one being similar to the recessive hairless house mouse and 
rat, and the other structurally similar to the house mouse heterozygous for 
dominant hairlessness but unique in affecting only the postjuvenal pelage. 
The two mutants in the rat probably are identical, as suggested by Feldman 
(1935). In the rabbit, two histologically different conditions are found. Of 
these forms, the writer has made histological studies of the dominant and 
recessive hairless house mice, the hairless deer mouse reported by Sumner, 
te hairless rat described by Roberts, and the hairless (“naked”’) rabbit de- 
scribed by Kislovsky (David, 1932a). The “furless’’ rabbit (Castle) was 
examined histologically by Drapeau (1933). In general, four different con- 
ditions are represented in which 1) the first hair coat appears normal but is 
lost at weaning time; subsequently, partial hair regenerations take place and 
some follicles form large numbers of cysts which render the skin thick and 
opaque, and finally cause a folding of the skin (recessive hairless house mouse, 
deer mouse (Sumner) and rat); 2) imperfectly keratinized hairs are formed 
which break off (dominant hairless house mouse, recessive ‘‘postjuvenal 
nude” deer mouse); 3) the number of follicles is less than normal (naked 
rabbit); and 4) an excessive keratinization within the hair canals prevents 
the normal eruption of the underfur hairs (furless rabbit). Among non- 
rodents, Mohr and Wriedt (1928) reported a recessive hairlessness in cattle 
in which areas of retarded follicles were found next to areas without follicles. 
Prinzhorn (1921) found that hairless dogs showed a varied condition of hair 
development ranging from primitive anlagen to well developed hairs; hair- 
lessness in the dog is a dominant trait, as shown by several investigators. 
Hairless swine show a reduction in the number of hairs, the heterozygote 
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showing a condition intermediate between that of the normal and homozygote 
(Roberts and Carrol, 1931; David, 1932b). Landauer (1926, 1929) listed 
additional cases of hairlessness. 


MATERIALS AND METHODS 


Through the courtesy of Dr. James Anderson of Naivasha, Kenya, Africa, Dr. Lan- 
dauer was able to secure eleven formalin preserved specimens of Heterocephalus; the 
writer wishes to express appreciation to both Dr. Anderson and Dr. Landauer for this 
material. These animals range in size from 13.3 em. to 20.6 cm. (in total length), and 
all probably belong to the same species, the smaller being immature individuals. This 
is suggested not only by a general similarity, but also by a comparison of the histo- 
logical structure of the skin and by the degree of hardness of the teeth and bones. 

Samples of skin from six specimens were examined histologically and included mid- 
dorsal, mid-ventral, anterior-ventral (between forelegs), mouth, side and top of head, 
foot and tail regions. Serial sections were stained with haem-alum and eosin. Sec- 
tions were also prepared from regions showing skin parasites (anterior to fore and hind 
limbs, ventrally). Pieces of skin from various body regions containing one or more 
follicles and hand-cut sections were stained with Sudan III and cleared in glycerine for 
a study of the fat cells and fat deposits. The skin was removed from an entire half of 
two individuals, cleared in cedar oil and examined in toto. 


RESULTS 


All specimens show a wrinkled, warty skin, whitish-yellowish in appearance except 
on the dorsum, which is slightly bluish because of pigment cells within the skin. The 
eyes are small and difficult to locate. The ears are filled witk tiny hairs; small hairs are 
also located around the urinogenital region. Inconspicuous unpigmented hairs are 
scattered over the entire body; they can be seen around the edge of the animal in figure 
1. All hairs are non-medullated and bristle-like in structure. They are most numerous 
around the mouth, where they range in length from 2 to 11mm. On the body they are 
about 5 to 7 mm. long; on the tail from 1 cm. at the base to2 to3 mm. atthe tip. Hairs 
of the fringe (always a single row of follicles) on the feet are from 1 to3 mm. long. On 
the outer fringe of the right foot of one specimen approximately 30 follicles are present 
over a distance of about one centimeter. About 80 follicles are on the body proper 
(excluding head, appendages and genital region) of the specimen in figure 1. Except 
for the feet, the mouth region, the inside of the ears and the urinogenital region, hairs 
are sparsely placed and arise from elevated wart-like follicles. In the excepted regions, 
the follicles tend to be close together and are not raised. All follicles contain one or 
two hairs, except for some of the follicles on the outer sides of the last three toes. Here 
hairs may be worn down to the level of the skin or missing entirely. This wear may 
even destroy the follicles, as indicated by four pieces of skin (one sectioned, three 
stained and examined in toto) which show no signs of follicles within the skin at places 
where hairs are found in other specimens. 

Definite direction of the hairs is evident. The body hairs tend to stand perpendicu- 
larly with a slight posterior trend, but may be turned in any direction, even forward, 
of the skin folds. Some hairs are slightly curved. Of two hairs in a given follicle, one 
is always longer than the other; apparently the club hair is shed before the new hair 
has attained its full length. 

Teeth and nails appear normal. 

In accordance with the gross appearance, sections show that the skin is of uneven 
thickness (figs. 2, 3, 4), the outer surface exhibiting a wave-like form. Large folds show 














Fic. 1. Photograph of female Heterocephalus 20 em. long 


Fic. 2. Skin from dorsum. ep., epidermis; str. pap., stratum papillare: str. ret., 
stratum reticulare; f. ¢., fat cells: s. m., skin musculature. 
Fic. 3. Skin from tail showing tangential section of follicle and fat body. h., hair; 
s. gl., sebaceous gland; b. s., blood sinus; f. b., fat body. 
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smaller folds, especially in the more wrinkled regions (fig. 4d). Between the folds the 
skin gives the impression of having been pressed from above, cellular elements and 
fibers being flattened and compacted. Measurements (in microns) of the skin, includ- 
ing the stratum corneum, of a large and a small animal are given in the following table. 
Figures in parentheses represent measurements without the skin musculature (pan- 
niculus carnosus). 


DORSUM VENTRUM 
Thick Thin  Phick Thin 
Large 900 (343) 786 (286) 1260 243 


Small 414 (257) 257 (129) 357 90 


Great variation in structure and thickness is seen in the epidermis and corium. A thick 
epidermis, of papillated structure (fig. 4a, b) is found on the mid-dorsum and on the up- 
per lip; a thin, non-papillated epidermis on the ventral and frontal regions; while a 
non-papillated epidermis of intermediate thickness occurs on the tail and hind foot 
(thick on toes where hairs are worn off). Everywhere, in papillated and non-papil- 
lated places, the epidermis in the thin places (that is, between folds) consists of a 
layer of two or three undifferentiated flattened cells. In these thin regions the epidermis 
is always less differentiated than in adjacent thick regions (4 to 8 cells). The largest 
epidermal papillae are found on the upper lip and are from 16 to 18 cells deep, meas- 
uring about 140 micra. A stratum granulosum consisting of a single row of interrupted 
cells is present in all regions except the ventrum. The stratum corneum is rather thin; 
there are about 6 to 8 lamellated layers in the thickest places. In some regions, espe- 
cially the head, the stratum corneum forms half pearls which extend down into the 
epidermis (fig. 4a, b). 

The corium is very variable in thickness. Two layers, the stratum papillare and 
stratum reticulare, are clearly present in some regions, especially where the epidermis 
is papillated. The upper, stratum papillare, is characterized by its finer fibers, which 
tend to run parallel with the epidermis. The stratum papillare is not sharply divided 
from the lower, stratum reticulare, which consists of heavier fibers and forms most of 
the corium. Where the skin is thin, fibers of the stratum reticulare also run parallel 
with the surface of the skin, but in the thicker regions the parallel arrangement tends 
to disappear. The increased mass of the thicker places (folds) largely results from an 
increase in the stratum reticulare. 

Skin from the back contains dark brown or black pigment cells. Usually, but not 
invariably, they are located near blood vessels. Pigment cells are much less frequent 
on the ventrum and contain a light brown or yellowish pigment. In the region of 
the mouth, bands of striated muscle are present in the corium; these are described in 
detail by Francaviglia. In general, the corium is well supplied with nerves and blood 
vessels. Except in the mouth region, where they are lacking, fat cells are rather nu- 
merous but scattered; while usually present in the neighborhood of blood vessels, they 
may be located elsewhere. In skin from the top of the head there are tiny fat cells be- 
tween the epidermis and the stratum papillare which appear as a distinct red layer in 
Sudan III stained sections; larger fat cells are scattered elsewhere in the corium. 

Usually the subcutis (the layer of delicate connective tissue lying between the corium 


and the body or the panniculus carnosus, where present) is not evident except sur- 
rounding blood vessels and nerves. On skin from the ventrum, however, the subcutis 
is noticeable as it extends into the lower portion of the large folds (fig. 4d). Hetero- 
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cephalus lacks a typical fat layer in the subcutis, such as is found in mice during hair 
growths (David 1932a, p. 693); Redlichs, pp. 511-12). (It is obvious that the “stratum 
reticulare’’ which Redlichs describes in the house mouse is the fat layer of the subcutis.) 
In all the regions sectioned, however, with the exception of the mouth, each individual 
follicle below the sebaceous glands is surrounded by a delimited fat region (figs. 3, 4c). 
This is best seen in dissections made by use of a binocular of whole pieces of skin stained 
with Sudan III. The fat region consists of two lobes, one on each side of the follicle, 
which lap so closely together that their boundaries are not conspicuous in sections. 
These fat bodies extend to, or nearly to, the end of the follicle in its growing stage. 
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Fia. 4. Camera lucida diagrams. a Epidermis from upper lip showing papilla and 
half-pearl. 6 Same from frontal region. c Sudan III preparation showing follicle, fat 
bodies, and surrounding area of less dense fat with blood vessels. d Skin from ventrum 
showing excessive folding, pocket like formations containing parasite eggs, and the 
subcutis (s. c.) extending into folds. See text. 


Their size appears to remain relatively constant during the cycles of hair growth. The 
follicles on the foot are so close together that the surrounding fat bodies are brought 
nearer together and in some cases give the impression of a continuous though somewhat 
uneven layer of fat. 

Nerves and blood vessels going to the follicles pass through the fat bodies; in fact, 
the fat bodies give the impression of having been laid down around the vessels. By 
means of small amounts of fat (red in Sudan III preparations) which follow along the 
blood vessels, the latter can be traced readily from the follicle to larger vessels, and 
often, to the subcutaneous fat deposits between the skin and body proper. 
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The hair follicles are particularly large, their length exceeding the thickness of the 
skin in adjacent hairless places. Since they tend to stand perpendicularly, the skin 
shows conspicuous local thickenings, obviously the ‘“‘warts’’ of earlier descriptions. 
These hair-follicle warts are largely filled with the fat bodies; the corium and epidermis 
show no particular change in mass and are simply elevated (Fig. 3). In spite of the 
increase in thickness caused by this wart-like formation, the skin may still be too thin 
for the follicle in its growing stage, and in such instances the follicle curves and/or 
pushes against the underlying tissue. In one instance, the skin musculature is pierced 
by a growing follicle. Sebaceous glands seem relatively small, but are well developed. 
The usual follicle layers are found. Except on the feet, blood sinuses are present 
within the connective tissue layer of the follicle and in some instances add enormously 
to the size of the latter. They resemble those of the vibrissae of the rat described by 
Vincent (1913). While they may function to increase tactile sensitivity and not as 
erectile organs, as Vincent suggests for the rat, it seems somewhat more possible that 
they may have an erectile function in these specimens because the usual arrector muscle 
islacking. (Francaviglia, however, reported arrector muscles in Heterocephalus glaber.) 

Comparison of follicles in different body regions and in corresponding areas of the 
two body sides show some irregularity, but suggests that hair growth occurs in limited 
regions at any one time. In nearly all cases observed, if hairs are growing in given 
follicles on the right side, they are also growing in the corresponding follicles on the 
left. The hairs may be in different stages of development, however. This condition 
seems to be between that found in the house mouse (Dry 1925) and in man (Danforth 
1939), in which great uniformity and a high degree of autonomy, respectively, exist. 

Because of the division of the corium of Heterocephalus into a stratum papillare and 
a stratum reticulare, normal and hairless skins of other rodents (house mouse, deer 
mouse and rat) were examined. Only the rat shows indications of two layers in the 
corium and here the differentiation is slight and not constant. No division is seen in 
one, seven and fifteen day old rabbits; older stages were not examined. 

As observed by Maximow (p. 411), human scalp shows considerable variation in the 
amount of fat around the follicles. An examination of 30 samples of scalp shows some 
in which the fat is so extensive that it forms a definite and conspicuous layer, broken 
by inconspicuous strands of fibers going downward from the stratum reticulare; except 
for these strands, this type is rather similar in gross structure to mouse skin during a 
period of hair growth. In other samples of scalp, the fat is limited to just around the 
follicles, large masses of fibers (in contrast to the strands just mentioned) filling the 
intervening areas; this type is superficially similar to the skin of Heterocephalus. In 
the scalp material examined, as in Heterocephalus, there appears to be no association, 
at least of a conspicuous nature, between hair growth and the amount of fat surround- 
ing a follicle. On the ovher hand, the deer mouse and the rat, like the house mouse, 
show a striking increase and decrease of the fat layer of the subcutis during periods of 
hair growth and non-growth, respectively. 


DISCUSSION 


Hairlessness in Heterocephalus is caused by a lack of follicles, except for those of the 
scattered sensory hairs, and represents a type different from the hereditary ones previ- 
ously described. As in these cases, however, the term hypotrichosis is more accurate 
than the commonly used hairlessness. 

The skin folds of Heterocephalus are superficially rather like those found in the mu- 
tant hairless rodents both in appearance and in distribution. As observed among arti- 
ficially depilated as well as in hairless mice, a thick, loose skin probably is the chief 
requisite for the formation of skin folds among mammals (David 1934). The larger 
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specimens of Heterocephalus show a higher degree of folding than do the smaller ones, 
suggesting that the amount of folding increases with age. Unfortunately, newborn 
animals were not available, and hence it is impossible to know whether or not the 
young are wrinkled at birth. The thickness of the skin, whether present at birth, or, 
as seems more likely, developed later, is caused by factors different from those causing 
the thick skin found in the recessive hairless house mouse, deer mouse, and rat. In 
the mutants just named, the thickness of the skin is due to cysts formed by the fol- 
licles, while in Heterocephalus the thickness is due to growth in localized areas of the 
epidermis and corium through the skin. A comparison of adjacent thick and thin re- 
gions suggests that a proliferation of the epidermis may be primarily responsible for 
the increase in thickness because of areas in which the corium appears irregular and 
stretched. The presence of parasite eggs and embryos adhering to the surface of the 
epidermis in various regions (adult parasites are found within the skin only in definite 
locations), suggest the possibility that they may stimulate the epidermis; this possibil- 
ity is strengthened by the fact that, in a few instances, the epidermis shows an increase 
in thickness at the site of attachment of young parasites. 

Well developed subcutaneous fat deposits between the skin and body proper indicate 
that these animals are well nourished and do not suffer particularly because of their 
lack of hair. Adult recessive hairless house mice, on the contrary, show very little 
little subcutaneous fat and the females are sterile under ordinary conditions. Reared 
at relatively high temperature, however, the females are fertile. It is not certain, of 
course, that Heterocephalus suffers from the lack of a fur coat, but if so, the tropical 
climate in which it lives would favor its survival. 

The presence of arrector muscles (musculi arrectores pilorum) as reported by Franc- 
aviglia and their absence in specimens of the present study, suggests a species difference 
between the two. 


SUMMARY 


The hypotrichosis which normally occurs in Heterocephalus is characterized by a 
lack of follicles except those of the sensory hairs. Follicles on the body are elevated 
and especially large; they are obviously the warts of earlier descriptions. The epi- 
dermis varies greatly in thickness, from 2 to 3 undifferentiated, flat cells in the depres- 
sions between the skin folds to 16 to 18 more active appearing cells in the thicker, papil- 
lated regions on the folds. The corium also varies greatly in thickness and is divided 
into a stratum reticulare and a stratum papillare. The usual fat layer of the subcu- 
tis is not present; instead, individual follicles are surrounded by a pair of fat bodies, 
and scattered fat cells are present within the corium. The arrector muscle of the fol- 
licle is lacking; large blood sinuses within the connective tissue sheath may possibly 
function also as an erectile organ. The wrinkling of the skin probably is caused by an 
increased thickening due to localized growth of the epidermis and corium. 
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GENERAL NOTES 


A DELAWARE RECORD OF ALBINISM IN BLARINA 


When I recorded (Jour. Mamm., vol. 21, no. 1, p. 89) an albinistic Pennsylvania 
specimen of Blarina brevicauda talpoides in the collection of the Academy of Natural 
Sciences of Philadelphia, I overlooked an albinistic specimen from Delaware. This is 
an alcoholic specimen numbered 12321 in the Academy’s mammal collection. It is a 
female collected by W. T. Massey at Smyrna, Kent County, Delaware on November 16, 
1906. 

After thirty-four years in alcohol, it is difficult to determine whether or not the eyes 
are pigmented; but the shrew is pure white, and the skin of the feet, tail and nose-pad 
is entirely unpigmented. The claws are colorless. It is interesting to note that the 
teeth of both Academy albinos are not affected by the lack of pigment in the skin and 
hair, but are tipped with dark chestnut in the normal manner. 

It would seem, now that we have records of albinism in the genus Blarina from Indi- 
ana, New York, Connecticut, Pennsylvania and Delaware, and from such varied en- 
vironments as prairie, mountain and coastal plain, that this condition is not as uncom- 
mon in this shrew as was once believed.—FRreperiIck A. ULMER, JR., Academy of Natural 
Sciences of Philadelphia, Philadelphia, Pennsylvania. 


THE MOLT OF BLARINA BREVICAUDA 


In a previous paper (Ohio Journal Science, vol. 31, no. 2, pp. 97-106) I referred to the 
molt of Blarina occurring without regard to season; specimens taken in December and 
June alike showed molt. It was observed that the most pronounced change from 
winter to summer pelage was best marked in May and June, while specimens secured in 
October or November occasionally show some indication of change to a winter pelage. 

During the past ten years many additional specimens have been examined, a total 
of more than 1000 adult shrews in the flesh being available for a study of the pelage 
changes. These were all taken in New York. With this large number, it is quite re- 
markable that only 25 molting individuals have been secured. Townsend (Roosevelt 
Wild Life Annals, vol. 4, no. 1, pp. 1-120, 1935) collected 742 blarinas from June to 
August in central New York over a five year period, and while many of these were 
obviously young shrews, still he records but a single male in molt, on July 10, 1932. 
These records imply that the molt in this shrew is a very rapid affair and must be con- 
summated in a very few days, else a much higher percentage of the trapped animals 
would show the molt in progress. The complete molt in two captives occupied six 
weeks; but it is noteworthy that in both instances most of the fur was renewed in five 
days, the old hairs of the rump only persisting for the longer period. Inasmuch as most 
shrews that are wild caught during a molt usually exhibit the change on the head and 
rump, it may have been the influence of captivity that allowed the persistence of the 
fur in these regions over such a long period. In this connection, it should be noted 
that Sorex araneus, at least in captivity, molts in a very short time. Wilcke (Zeitsch. 
f. Sdugetierkunde, vol. 12, no. 3, pp. 332-335) observed that an animal collected in early 
April shed its winter coat almost completely in two days, while an immature shrew, 
caught in early October, immediately shed its summer fur. I gather from this that the 
molt did not take more than a few days. 

For this study, not less than 30 shrews were available for every month in the year. 
One December specimen had completed the molt except for a small area at the base of 
the tail. No January or February specimens exhibit a molt. Five March shrews show 
the progress of the change in pelage. An adult male trapped on March 23 has a size- 
able oblong tract of new fur on the back, while most of the winter fur on the venter 











458 JOURNAL OF MAMMALOGY 


has been replaced by the summer pelage. An adult male secured on March 25 has new 
fur over the entire body except for small patches on the lumbar region and base of tail 
respectively. A large female collected on March 31 has the new summer pelage on 
the head and shoulders, much new fur on the belly and a small patch about the size 
ofapeaontherump. An adult female taken on April 6, in contrast to the last specimen 
mentioned has new fur over the entire dorsal area except on the head and a small area 
on the rump. Most of the dorsum of a female taken May 7 has acquired the summer 
pelage; a small hour glass shaped area and the head alone persisting in winter pelage. 
An adult female collected on June 2 has new fur on the dorsal part of the head aléne, 
the rest of the pelage being winter fur. A male taken on June 5 has new summer fur on 
the entire head, extending ventrally to include the base of the fore legs, a small area 
about the right side gland, and a small ratch at the base of the tail. A female taken on 
June 21 has a narrow patch of new fur along the mid ventral line, this patch bifurcating 
as it approaches the fore limbs. Elsewhere the winter fur persists. A specimen col- 
lected June 16 has the head, a narrow strip between the shoulders, and a broader area 
along the back almost to the rump in summer pelage. Three adult males showing the 
molt were taken on June 25. One has new fur over the entire fore part of the body, this 
area extending in a narrow band past the middle of the body and a small patch of new 
fur on the chest. The other has the new summer fur on the head extending caudad 
midway between the shoulders, a small patch of new fur in the middle of the back and 
another small patch just behind this. The third has sharply defined areas of summer 
pelage on the head, shoulders and a broad band justinfrontoftherump. An adult male 
collected on June 27 had acquired new fur on the head only, this patch being rather 
sharply marked off from the rest of the winter pelage by a wavy line on the neck. An 
old shrew collected on June 29 retains only a few scattered winter hairs on the rump. 
Three specimens showing the progress of the molt were obtained on July 21. An adult 
male has an oval patch of old fur nearly an inch in length persisting on the venter, while 
a few scattered winter hairs remain onthe rump. The remaining two have only a small 
area of winter fur about the rump. An adult male collected on August 4 at Point au 
Baril, Ontario, has only the head and a bean shaped patch on the left flank in sum- 
mer pelage. 

The only immature shrew that shows a molt was taken on August 14. Incipient molt 
on its head has begun; the pater fur of this region is in marked contrast to the darker 
fur characteristic of immature animals. 

The fall molt is notable only for the paucity of specimens which show the pelage 
change. An adult male taken on October 6 has a broad irregular patch of new fur ap- 
pearing over the hips. Elsewhere the summer fur persists. 

From these records, it is apparent that the molt does not proceed in any conventional 
manner. The majority of specimens show molt in progress on the head and about the 
rump, in these regions the fur may be lost first or may persist longer than the rest of the 
pelage. I am of the opinion that, under natural conditions, the entire winter pelage is 
replaced by the summer fur in a matter of afew days. This can only be ascertained by 
collecting live individuals, marking them, and retrapping these marked shrews re- 
peatedly. This should not be a difficult task for a favorably located observer. It 
would require only that the traps be visited often, for shrews are notoriously short-lived 
when confined in traps.—W. J. Hamitron, Jr., Cornell University, Ithaca, New York. 


TROUT AND CRAYFISH EATEN BY COYOTES 


In the winter of 1928-29, in Yellowstone National Park, I observed a coyote in the 
act of catching crayfish. The coyote was viewed from a considerable distance, with the 
aid of a pair of binoculars, in the shallow and warm waters of Pole Cat Creek. Slowly 
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wading along near the bank of the stream the animal suddenly stopped and submerged 
its muzzle in the water. It then raised its head with some object in its mouth on which 
it was fervently chewing. This maneuver was repeated several times. The animal at 
least twice jumped upon the bank of the stream and there consumed its catch. On 
examination of the site, I found remains of crayfish. At this time, as well as quite 
frequently later, I found parts of crayfish in coyote droppings. 

During the past winter, while on patrols along the Yellowstone River near the north- 
ern boundary of Yellowstone National Park, I frequently saw coyotes sitting near the 
open holes in the ice; but was unable to determine what attracted their attention. How- 
ever, on February 4, 1940, in company with CCC Enrollee Sloan, I observed a coyote 
standing in the Gardiner River (tributary to the Yellowstone) holding in his mouth a 
large object which we at first believed to be a duck. The coyote when first seen was 
standing in water about four inches deep. Then he started backing toward the bank of 
the stream, shaking the object in his mouth. In order to make a more careful observa- 
tion, I walked around to the opposite side of the river without disturbing the animal 
and when within a distance of about 40 feet I determined that the large object in the 
coyote’s mouth was a fish. On reaching the stream bank the coyote fed upon the fish 
for several minutes; then, noticing my approach, he started to run away with his catch 
but dropped it in a short distance. 

The fish was a Loch Leven trout weighing three to four pounds. It had been con- 
sumed from the head back to just above the dorsal fin. Fang marks on the remaining 
portion were made parallel to the backbone and indicated that the fish had been caught 
by the coyote in the shallow water near this location. The healthy appearance of the 
fish and copious amount of fresh * 49d on the rocks and snow left little doubt that the 
fish had been alive when caught.—Rvupo.tr L. Grimm, Yellowstone National Park, Na- 
tional Park Service, Yellowstone Park, Wyoming. 


TWO RECENT MAMMAL RECORDS FROM ALLEGAN COUNTY, MICHIGAN 


In the course of management studies at the Swan Creek Wildlife Experiment Station 
I secured twc mammal records that appear to be the first for Allegan County in re- 
cent years. 

Urocyon cinereoargenteus cinereoargenteus.—In the early days of settlement the 
gray fox was common in Michigan. Early in this century, however, it was being ex- 
tensively replaced in farm communities by the red fox. Few of the grays were heard of 
after 1912. The last reported specimen was taken in Boyne Valley Township, Charle- 
voix County, by J. H. Stephenson in 1922 (Dice, Univ. Michigan Mus. Zool. Occ. Papers, 
no. 159, pp. 19-20). Previous to this the last report had been in 1914. 

On February 2, 1939 an adult female gray fox was shot in Section 4, Township 2 North, 
Range 13 West, Allegan County. The animal had been run with dogs several times 
during the winter and was finally taken by Clarence Maskey of Allegan. I secured the 
specimen and preserved the skin and skull. They are now in the collection of the Swan 
Creek Wildlife Experiment Station. The measurements were as follows: Total length, 
988 ; tail, 372; hind foot, 142; ear, 75; it weighed 4460 grams. The animal was in excellent 
flesh but not fat. 

Mustela rixosa allegheniensis.— Until 1932 the least weasel was unreported in Michi- 
gan. A specimen was taken in that year (Dearborn, Jour. Mamm. vol. 13, p. 277) and 
another record was obtained in 1936 (Hatt, Jour. Mamm. vol. 17, pp. 414-415). There 
have been several other records since then. Specimens which probably represent the 
first for Allegan County were captured on July 29, 1939 on the Swan Creek farm (Sec. 5, 
T2N, R14W, Allegan County, Michigan). L. J. Acton was plowing when he noticed 
six small weasels tumbling about in the furrow. One, an adult, escaped but he suc- 
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ceeded in catching five young animals which had apparently been plowed out of a bur- 
row in the sod. 

These juveniles were brought to the laboratory and put in a cage. It soon became 
apparent that if they were left together some would be killed, for they fought savagely. 
Even when a mouse was placed in the cage they paid no attention to it in their pre- 
occupation with one another. Four of the weasels were placed in separate cages and 
the fifth made into a skin. In what was presumably the full litter of five, three were 
females and two were males. The measurements of the male that was skinned on July 
31 were as follows: Total length, 166; tail, 30; hind foot, 20; ear, 12.3; it weighed 40.5 
grams. 

The four other weasels were fed exclusively on live mice and kept in captivity until 
September when they appeared to be full grown. The animals were then prepared as 
skins. During this period a record was kept of the number of mice consumed by each 
weasel and the captives were weighed periodically. Most of the mice were house mice 
but a few Microtus pennsylvanicus were used when the supply of the house mice ran 
short. The table gives weights and the total number of mice consumed. 





| | WEIGHTS IN GRAMS | 























No. SEX — |TOTAL MICE 
August August | August | August | Septem- | Septem- Septem- Septem-| BATEN 
| & | i 21 | 2 | ber4 | ber 20 | ber 21 | ber 26 | 
1 9 | 41 | 45 | 47 | 45 | 49 | 49 | | 60 
2|¢| 4 | 49 | 44 | 49 | 50 | 50 | 64 
3 g | 47 57 | 58 | 56 | 58 | 62 65 
4 ey | 46 | 59 55 | 62 | 


When first captured these animals were apparently unaccustomed to handling live 
prey. It took them approximately two minutes to subdue a house mouse. By Septem- 
ber they were able to kill an average-size Microius in 30 seconds. The point of attack 
was the back of the skull which they bit with a raking motion of the jaws. On one 
occasion an exceptionally large field mouse was placed in the cage with one of the wea- 
sels. The weasel and mouse appeared to become friendly and even slept rolled up to- 
gether in a wad of cotton. For several days the weasel quickly killed other mice that 
were placed in the cage and the field mouse even helped, at times, to eat them. On the 
fourth day, however, the weasel suddenly siezed the mouse and dispatched it. 

One of these specimens is in the collection at the Swan Creek Wildlife Experiment 
Station at Allegan; two are in the Department of Conservation collection at Lansing, 
and two are in the collection of the University of Michigan Museum of Zoology at Ann 
Arbor.—Durwarp L. ALLEN, Game Division, Department of Conservation, Lansing, 
Michigan. 


A SOURCE OF MEAT FOR DIETS OF WILD RODENTS 


Through their destruction of both eggs and young of birds, as well as through oc- 
casional killing of small mammals, the meat-eating proclivites of our tree squirrels are 
well established. The common eastern chipmunk has been known to kill frogs, snakes 
(Harriot 1940), birds (Crandall 1936) and even small mammals (Terres 1937). Hamilton 
1939) implies that the smaller ground squirrels and prairie dogs are possibly also inclined 
to vary their herbivorous diet by occasionally eating meat. While his materials are 
usually well documented, in this case he cites no references. This fact has led me to 
put on record some of my recent observations. 











GENERAL NOTES 461 


During June of 1938 and, again in late August and early September of 1939, I made 
two extensive automobile trips through the region west of the Mississippi. My interest 
in the number of animals killed by automobiles led me to make additional observations 
on what becomes of these bodies crushed on the road. I know that many of the bodies 
are picked up by crows, magpies, and other birds, and also by carnivorous mammals. 
In hot dry areas the bodies may become completely dessicated before the meat has had 
time to decay. Thus both fresh and dried flesh is available as food for other animals. 

When a black-tailed prairie dog Cynomys ludovicianus, was seen trying to drag from 
the road a freshly killed animal of its own kind, my first thought was that one of a pair 
had been killed and the mate was trying to drag it back to the burrow. Continued ob- 
servations revealed that many other prairie dogs ranging in sizes and ages from youth 
to old age were picking up pieces of bodies in conditions varying from freshly killed 
material to thoroughly dried meat. The animals either fed on this meat on the road 
or dragged it off toward their burrows. This action was seen scores of times and it was 
also participated in by different species of ground squirrels. The live animals were 
often so reluctant to leave a carcass that they risked being struck by the car, or ran but 
a few feet off the road and almost immediately returned to their feast. 

Early in September of 1939, while traveling through southern Oregon, I saw a dead 
tree squirrel in the road a short distance ahead. It seemed a particularly large mass 
of fur and as the car neared it, I discovered a live squirrel of the same species tugging 
at the meat of the dead one. The live squirrel did not leave the dead one until the 
car was almost abreast of the spot, then it ran off the road and up a tree. 

Why are the dead carcasses so attractive to these animals? Is the attraction the salt 
or the liquid in the blood and flesh? Is it merely a desire for a variation in diet? That 
it could be lack of food seems hardly probable for in no case did the usual vegetable food 
of the species seem to be lacking or even particularly scarce. 

Is this a habit which is developing to a greater extent in the dry areas of the West 
or is it a more wide spread phenomenon in other regions than is now realized? Further 
observations and some experimentation might disclose some very interesting and valu- 
able information along this line. 
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TWO CASES OF ABNORMAL COLORATION IN MAMMALS 


Two cases of abnormal coloration in wild populations of small mammals have come 
to my attention. 

One adult female among 144 four-toed kangaroo-rats (Dipodomys merriami am- 
biguus) trapped about 3 miles south of Alamogordo, Otero County, New Mexico, is 
light neutral gray on the dorsal surface. This gray grades into pale cream on the sides. 
The underfur is light slate gray. This kangaroo-rat is much paler throughout than 
any of the 143 others. Ordinarily the upperparts are dark buff, with a considerable 
amount of blackish in the dorsal area. 

One young adult female of 6 pocket-mice (Perognathus fasciatus fasciatus) collected 
by Lee R. Dice, 9 miles east of Bismarck, Burleigh County, North Dakota, is strongly 
melanistic. The 5 others are grayish olivaceous, the normal color of this form. The 
aberrant individual is blackish over most of the dorsal surface. Principal exceptions 
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are the white tops of the feet and a few cream colored hairs on the outside of the ears. 
Most of the hairs on the outside of the ears are black. The post-auricular spot is re- 
duced in size. The dorsal surface of the tail is blackish instead of gray. Ventrally, 
the blackish extends across the abdominal region. Here, most of the hairs are blackish 
to the tips. In the thoracic region, some of the hairs are entirely white, but most are 
dark at the base and white at the tip. One of the 5 dorsally normal colored specimens is 
quite similar in ventral coloration to the melanistic individual. An adult male of the 
same species from 7 miles west of Jamestown, Stutsman County, North Dakota, is 
slightly melanistic. It is not as dark dorsally as the melanistic individual from Bis- 
marck. Ventrally there are less dark-based hairs in the thoracic region. One young 
adult female among 5 specimens from Steele, Kidder County, North Dakota, shows a 
slight darkening above. Ventrally it is similar to the melanistic specimen from James- 
town. One of the 5 specimens that have normal dorsal coloration is dark ventrally, 
like the melanistic individuals. These color variants give an indication of the materials 
that are available for the operation of natural selection. W.FRanx Buarr, Laboratory 
of Vertebrate Genetics, University of Michigan, Ann Arbor, Michigan. 


WINTER KILL IN BEAVER 


On May 12, 1940, L. J. Coughlin, wildlife specialist of the U. 8. Forest Service, asked 
me to investigate the cause of death of some beaver that had been found dead on a small 
tributary of West Beaver Creek in the Medicine Bow National Forest. The next day 
I visited the place in company with Coughlin and the deputy game warden, William 
Lakanen. We found six dead beaver, five in a larger pond in which was a fair-sized 
lodge, one in a smaller pond where there was a small lodge. All were floating in cold 
water, were in the same state of preservation, and apparently all had died at about the 
same time, probably during the winter. Externally, the skin was beginning to soften, 
more so on the upper side, where hair could be pulled out rather easily. Internally, 
all organs were in a surprisingly fair state of preservation. No evidence of tularaemia 
or any other disease was observed. The spleen showed some evidence of deterioration. 
The lungs appeared most affected and were gangrenous in spots. Guinea pigs, inocu- 
lated with an emulsion of the spleen, gave no symptoms of tularaemia or other disease. 

A consideration of the aetiological factors involved led to the conclusion that these 
beaver probably died under the ice from suffocation. The circumstances leading to this 
conclusion were as follows: All died at different places in the ponds at about the same 
time. There were no survivors. There was no evidence of disease. The ponds are 
shallow, with not more than 3 or 4 feet of water at their deepest parts. The elevation 
is about 9000 feet. Very little if any water runs through these ponds in mid-winter. 
According to Forest reports the snowfall, which usually covers beaver ponds in this 
area to considerable depth, was very light last winter. Under these circumstances the 
ponds would freeze practically solid. Food below the one foot level was conspicuous 
by itsabsence. Winter kill, probably by suffocation, appears to be the only satisfactory 
explanation.—Joun W. Scorr, Department of Zoology, University of Wyoming, Laramie, 
Wzoming. 


FIVE COTTONTAIL RABBITS UP A TREE 


Recent literature contains numerous references to groundhogs, foxes, and other 
terrestrial animals seen in trees; but the cottontail rabbit is not mentioned among them. 
On May 17, 1939, while climbing an old yellow willow (Salix) to photograph the nest 
of a mourning dove (Zenaidura macroura carolinensis) we found an interesting mammal 
nest. This willow tree stands 210 feet from the bank of the east branch of the Niagara 
River on the edge of a low, level, wet area on Grand Island, New York. It is a huge 
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specimen which measured 14 feet, 6 inches in circumference. As is common with very 
old trees of the species, there were many dead and broken limbs in its crown; there also 
were quantities of both dead twigs and growing sprouts from adventitious buds along 
the bole. Instead of a straight, upright trunk, the tree had an inclination of 48 degrees 
from perpendicular. Where the three main limbs branched from the short bole, there 
was a broad crotch where bunches of short sprouts had aided in accumulating a mass of 
dead twigs, small branches, leaves, and the like, several inches deep. 

One man had climbed to the nest of the mourning dove about twenty feet up on the 
tree, and two of us had only reached the crotch of the first large limbs, nine and one-half 
feet above the ground, when a sharp cry from a small mammal was heard, coming ap- 
parently from this lodged dead material on which one of us stood. Stepping quickly 
to one side, the senior author began to move the dead twigs and soon uncovered a ball 
of dried leaves of bluegrass. This ball of grass was lined with rabbit fur, and further 
examination revealed in it five young cottontails (Sylvilagus floridanus mearnsi) about 
six or seven days old. The nest was buried in the accumulated twigs and bark until the 
fur and grass were completely hidden. Because of the forty-eight degree inclination 
of the bole of the tree, every time the adult rabbit carried material to the nest or re- 
turned to nurse her young she had to travel up the trunk of the tree to a point twelve 
and one-half feet from the ground. 

While it is rather common for cottontails to enter hollow logs or trees, we have been 
unable to find any published report of a cottontail that carried nesting material twelve 
and one-half feet up an inclined tree (48°) to build her nest nine and five-tenths feet 
(the perpendicular distance) above the ground, then give birth to five young there, and 
care for them until they were able to shift for themselves. 

On May 19, two days after the young rabbits were found, the nest was again ex- 
amined; four rabbits were still in the nest. They had grown nicely and looked as if 
they would probably open their eyes in a day or two. 

At dusk on May 21, the nest was visited at 9:15 P.M. About five feet from the base 
of the old willow a rabbit, thought to be the mother, was seen; it ran away as we ap- 
proached. The two young that were still in the nest had their eyes open, but two days 
later, on May 23, all of them were gone from the nest.—A. R. SHaptz, T. 8. Austin, 
and F. X. Meygr, Biology Department, University of Buffalo, Buffalo, New York. 
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TWENTY-SECOND ANNUAL MEETING OF THE AMERICAN 
SOCIETY OF MAMMALOGISTS 


The twenty-second annual meeting of the American Society of Mammalogists was 
held at Phipps Auditorium, Colorado Museum of Natural History, Denver, from June 
25 to 27, 1940. There were 92 members and visitors present, representing 21 states 
and the District of Columbia. 


PROGRAM 
Monpbay, JuNE 24 
9:00 p.m. 
Meeting of the Board of Directors, Cosmopolitan Hotel 
Turspay, JUNE 25 
10:30 a.m. 


1. Address of welcome. C. H. Hanington, President, The Colorado Museum of Na- 
tural History. 
2. Response by George Willett, California; William H. Gates, Louisiana; and Vernon 
Bailey, Washington, D. C. 
3. Invitation to visit Rocky Mountain National Park. Raymond Gregg, National 
Park Service. 
4. A study of the hyoid apparatus of the Cricetinae. James M. Sprague, University 
of Kansas. Slides. 
. Handling animals without fright or injury. Vernon Bailey, Washington, D. C. 
Motion pictures. 
6. Tularemia: Observations on infection in beaver in Montana. William L. Jellison, 
Rocky Mountain Laboratory, Hamilton, Montana. Slides and motion pictures. 


a 


2:00 p.m. 
Annual Business Meeting of the Society 
4:00 p.m. 


7. Rabbits as prognosticators of the human race. Marcus Ward Lyon, Jr., South 
Bend, Indiana. 

8. A phylogeny of North American Equidae, with observations on tooth structure as 
correlated with environment. R. A. Stirton, University of California. Slides. 


7:00 p.m. 
Open house and buffet supper at The Colorado Museum of Natural History for mem- 
bers, their families and friends. 
8:15 p.m. 


‘Desert Islands of Mexico,’’ by A. M. Bailey. Motion pictures. Phipps Audi- 
torium. 


WEDNEsDAY, JUNE 26 
9:00 a.m. 


9. Oregon mammals, their natural history and behavior. Kenneth Gordon, Oregon 
State College. Motion pictures. 
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_ 


0. The life history and ecology of the white-throated wood rat in southern Arizona. 
Charles T. Vorhies and Walter P. Taylor, University of Arizona and U. 8. Fish 
and Wildlife Service. 

. Life span of the smoky shrew, Sorex fumeus. William J. Hamilton, Jr., Cornell 
University. Slides. 

2. A few notes on the evening bat, Nycticeius humeralis, in captivity. Wm. H. Gates, 

Louisiana State University. Slides. 
13. Certain natural protective and other habits of mammals. Francis E. Garlough, 
U.S. Fish and Wildlife Service. 


_ 
_ 


iS 


11:50 a.m. 


Members of the Society assembled on the steps of The Colorado Museum of Natural 
History for a group picture. 


2:00 p.m. 


14. The Mammals of southern South America. Wilfred H. Osgood, Field Museum of 
Natural History. 

15. Paleoecology of the Broadwater and Lisco localities (Lower Pleistocene) of western 
Nebraska. C. Bertrand Schultz and Thompson M. Stout, University of Ne- 
braska. Slides. 

16. The California red-backed mouse, Clethrionomys californicus californicus (Merriam), 
in the Oregon Coast Range. Jane Claire Dirks, University of Illinois. Slides. 

17. Status of the elephant seal in the Channel Islands. Frank Overhauley, Sequoia 
National Park. Illustrated. Read by Victor H. Cahalane. 

18. Age determination in Phoca hispida. J. Kenneth Doutt, Carnegie Museum. 
Slides. 

19. Some notes on the peccary in Texas. Bernard E. Ludeman and Randolph L. Peter- 
son, Texas Cooperative Wildlife Research Unit. 

20. Texas wildlife. William B. Davis, Agricultural and Mechanical College of Texas. 
Motion pictures (courtesy Texas Game, Fish and Oyster Commission). 


7:00 p.m. 


The annual dinner of the Society was held at the Cosmopolitan Hotel, after which 
wildlife motion pictures were shown by Lowell J. Mills, of Denver. A special floor 
show by N.B.C. artists followed. 


THURSDAY, JUNE 27 
9:00 a.m. 
21. Mammalian problems at Rocky Mountain National Park, Colorado. Fred M. 
Packard, National Park Service. 


22. Colorado’s research program relative to large mammals. Arthur Carhart, Colorado 
Game and Fish Commission. 
23. Deer and elk studies in Colorado. James M. Coutts, Colorado Game and Fish 


Commission. 

24. Bighorn sheep studies in Colorado. Herbert 8. Wallace, Colorado Game and Fish 
Commission. 

25. Elk losses on the Gros Ventre watershed, 1938. John W. Scott, University of 
Wyoming. 


26. Some criteria for determining proper forage utilization by big game in winter ranges. 
Lloyd W. Swift, U. 8S. Forest Service. 
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27. Fur, a source of supplementary farm income in Brazos County, Texas. W. C. 
Glazener and John Carlisle, Texas Cooperative Wildlife Research Unit. 


2:00 p.m. 


28. Food of feral house cats in Oklahoma. Frank B. McMurry and Charles C. Sperry, 
U. 8. Fish and Wildlife Service. 

29. Modification of dental formulae and dental caries in wild carnivores. E. Raymond 
Hall, University of California. Slides. 

30. By canoe to the Grand Falls, Labrador. J. Kenneth Doutt, Carnegie Museum. 
Motion pictures. 

31. Relationships of the woodrats as shown by the baculum. W. H. Burt and F. §. 
Barkalow, Jr. University of Michigan and Alabama Department of Conservation. 
Slides. 

32. A study of a series of mule deer skulls of known ages. D. I. Rasmussen, U.S. Fish 
and Wildlife Service. Slides. 

33. Member of Hyaenidae from Upper Pliocene of North America. R. A. Stirton and 
Wayne B. Christian, University of California. Slides. 

34. Wildlife in Mt. McKinley National Park. O. J. Murie, U. S. Fish and Wildlife 
Service. Motion pictures. 


4:00 p.m. 
Final business meeting of the Society 
8:15 p.m. 


Second American Alpine Club Expedition to the Himalayas. Jack Durrance, Han- 
over, New Hampshire. Illustrated. Phipps Auditorium. 


Fripay, JUNE 28 
7:00 a.m. 


An all-day motor tour of the Rocky Mountain National Park and the “‘high country.” 
The party left the Cosmopolitan Hotel at 7:00 a.m., passed through Boulder, thence up 
the picturesque Boulder Canyon to the University of Colorado’s summer mountain 
laboratory, Science Lodge, where a late breakfast was served about 10 o’clock. After 
breakfast the party proceeded to the “high country’’ and returned to Denver in the 
evening by way of Rocky Mountain National Park. 

At the meeting of the Board of Directors on June 24, Dr. William K. Gregory was 
re-elected as Trustee for 1940-1942. Mr. Arthur H. Howell was re-appointed as Chair- 
man of the Editorial Board. President Jackson reported that all twenty volumes of the 
Journal of Mammalogy have been indexed on cards and that more than half of these have 
been re-checked. He stated that the index is expected to be ready for publication by 
the end of 1940. 

At the annual business meeting on June 25, Walter P. Taylor was elected President. 
A. Brazier Howell and E. Raymond Hall were elected Vice-presidents. It was then 
moved, seconded and passed that the rules be suspended and the remaining officers be 
reinstated for another year as follows: Recording secretary, Robert T. Orr; Correspond- 
ing secretary, William B. Davis; Treasurer, ViolaS. Schantz. The following additional 
directors were elected: George Willett, Colin C. Sanborn, William H. Burt, W. E. 
Saunders, and Joseph Dixon. The Secretary was instructed to cast an unanimous ballot 
for Victor H. Cahalane to fill the vacancy on the board created by the election of E. 
Raymond Hall to Vice-presidency. 
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On recommendation by the Board of Directors it was agreed to accept the invitation 
from the Director of the Field Museum of Natural History to hold the 1941 meeting of 
the Society in Chicago. 

It was with deep regret that The Society learned of the deaths of eleven members, 
five of whom were charter (*) members: *A. W. Anthony, William H. Behney, John B. 
Burnham, Stuart T. Danforth, *Joseph Grinnell, *Edmund Heller, *Norman James, 
Robert Marshall, E. H. Perkins, *Witmer Stone, W. A. Welter. 

The following is a summary of the report of the corresponding Secretary: 


1988 1989 1940 
New members elected at annual meeting. PC 75 77 
New subscriptions received since last meeting. . 29 20 20 
Total gross additions to mailing list... PE 95 97 
Resignations............... Skauer : —— 20 21 
Deaths reported........... : Beicekls c= ) Je 12 11 
Subscribers delinquent. . ; eee ees 9 39 29 
Annual members dropped for delinquency. +f 33 30 31 
Annual members delinquent two years. 4) 36 52 
Annual members delinquent one year. . oo 71 106 87 
Total gross loss to mailing list... 183 253 231 
Number of honorary members........ =! 4 4 3 
Number of life members....... 52 50 51 
Number of members in good st anding. i .. 701 666 769 
Total number of delinquent members. ... 112 142 139 
Total number of members.............. i 869 857 898 
Members not receiving Journal.... 3 3 3 
Number of paid subscribers . 197 181 189 
Total mailing list at this date... , Se 896 958 


Reports of the following standing committees were read and accepted: Editorial, 
Life History and Ecology, Conservation of Land Mammals, Nomenclature. 

The following resolution was adopted as an expression of appreciation for the cour- 
tesies extended to the American Society of Mammalogists at its Twenty-second Annual 
Meeting by the Colorado Museum of Natural History and the Local Committee on 
arrangements: 


Resolved that the thanks of the American Society of Mammalogists be tendered 
to the President and Trustees of The Colorado Museum of Natural History, to the 
Director of the Museum, and to its staff and other members of the Local Committee 
for their generous hospitality and their effective arrangements, contributing to the 
success of the 22nd annual meeting and the enjoyment of all in attendance. 

Be it resolved, also that the thanks of the Society be extended to the Superintendent 
and other members of the staff of the Rocky Mountain National Park for their generous 
cooperation in entertaining the Society by making the facilities of the Park available 
to its members. 

Further, be it resolved that the thanks of the Society be extended to the University 
of Colorado for its pleasant part in the entertainment of the Society. 


In addition at the final business meeting, held on June 27, the following two resolu- 
tions were adopted: 


Whereas the American Society of Mammalogists has learned that on account of 
ravages of cattle-fever-ticks in Florida, thought to be harbored by the native deer, 
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the continued existence of not only the deer, but of the puma which preys upon them, 
is imminently threatened; and whereas both the deer and the pumas of Florida repre- 
sent types peculiar to that region and the puma especially finds in Florida its last stand 
in the eastern United States, 

Therefore, be it resolved that the American Society of Mammalogists regards this 
situation as one requiring the best possible information before further drastic action 
is taken. 

Be it further resolved that a competent mammalogist should be employed to study 
this situation thoroughly and to make recommendations with the end that these valu- 
able animals may be saved if possible. 


Whereas the American Society of Mammalogists has learned that through the effort 
of conservation agencies the difficult, but highly desirable, reintroduction of the Wood- 
land Caribou into northern Minnesota has been initiated. And whereas the intro- 
ductory attempt appears to have a chance for ultimate success, 

Therefore it is resolved that the Society commends this project and urges its con- 
tinuance under competent supervision. 
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Eiiiberwanderuug. Beobachtungen und Versuche an Huftieren. Viertel- 
jahrsschrift Naturforsch. Gesell. Ziirich, Jahrg. 83, Beiblatt, pp. 57-92, figs. 
11, pls. 1-5. November 3, 1938. 


Lapp, H. 8. Land animals from the sea. The Regional Review, Nat. Park Service, 


region one, Richmond, vol. 3, no. 3, pp. 2-7, illus. September, 1939. (Fossil 
mammals from Edisto Beach State Park, South Carolina.) 


Lay, Dan W. Fur resources of eastern Texas. Texas Game, Fish and Oyster Comm., 


Austin, bull. no. 15, pp. 7. February, 1939. 


Leister, Ctaupge W. The wild pigs of the world. Bull. New York Zool. Soc., vol. 


42, no. 5, pp. 131-139, illus. September—October, 1939. 


Levine, Harry P., and Pau A. Moopy. Serological investigation of rodent relation- 


ships. Physiological Zoology, Chicago, vol. 12, no. 4, pp. 400-411. October, 
1939. 
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LONNBERG, Ernar. Notes on some members of the genus Saimiri. Arkiv Zool., Stock- 
holm, vol. 32A, no. 21, pp. 18, 1 table. April 30, 1940. (New: Saimiri 
sciurea codajazensis, S. madeirae juruana, S. boliviensis jaburuensis, S. b. 
pluvialis.) 
LOvELL, WiLi1aAM. Jurisdiction over federal conservation areas. Wisconsin Conserv. 
Bull., Madison, vol. 4, no. 11, pp. 36-45. November, 1939. 
MacIntyre, Ducatp. War and Scotland’s game. Field, London, vol. 174, no. 4531, 
p. 860. October 28, 1939. (Stag, rabbit, hare, stoat.) 
MacKay, W. 8. 8. Game preservation in Travancore. Field, London, vol. 174, no. 
4531, p. 851. October 28, 1939. 
Martino, V., and E. Martino. Note on the Yugoslavian ground-squirrels (sousliks). 
Ann. & Mag. Nat. Hist., London, ser. 11, vol. 5, no. 29, pp. 465-471. May, 
1940. (New: Citellus citellus karamani, C. c. laskarevi.) 
—— Preliminary notes on five new mammals from Jugoslavia. Ann. & Mag. 
Nat. Hist., London, ser. 11, vol. 5, no. 30, pp. 493-498. June, 1940. (New: 
Neomys milleri josti, Plecotus auritus meridionalis, Dolomys bogdanovi preni- 
ensis, Chionomys nivalis wagneri, Pitymys multiplex hercegoviniensis.) 
MastowskI, Kart H. The story of Woolly, a flying squirrel. Nature Mag., Washing- 
ton, D. C., vol. 32, no. 8, pp. 441-444, illus. October, 1939. 
Marsumoro, Hrxosuicarré. On some fossil elephants from Province of Kazusa, from 
Province of Shimotsuke, and from other localities. Zool. Mag., Tokyo, 
vol. 51, no. 10, pp. 701-717, figs. 8. October, 1939. (New: Archidiskodon 
paramammonteus. ) 
Marruew, WiLt1AM DiLuierR. Climate and evolution. Second edition, revised and 
enlarged. Arranged by Edwin Harris Colbert. Preface by William King 
Gregory. With critical additions by the author and others and a bibliog- 
raphy of his scientific works by Charles Lewis Camp and Vertress Lawrence 
VanderHoof. Special Publ. New York Acad. Sci., vol. 1, pp. xii + 223, 
figs. 33. June 15, 1939. 
McAtesz, W L. Biologic balance on the farm. Soil Conservation, Washington, D. C., 
vol. 5, no. 4, pp. 97-99. October, 1939. 
McGrew, Paut O. Nanodelphys, an Oligocene didelphine. Geol. Ser. Field Mus. 
Nat. Hist., Chicago, vol. 6, no. 26 (no. 455), pp. 393-400, fig. 1. October 31, 
1939. 
McI.Henny, E. A. Feeding habits of black vulture. Auk, Cambridge, vol. 56, no. 4, 
pp. 472-474. October, 1939. (Killing and eating skunks and opossums.) 
McIntosu, ALLEN. A new nematode, Ascaris schroederi, from a giant panda, Ailuro- 
poda melanoleuca. Zoologica, New York, vol. 24, pt. 3, pp. 355-357, figs. 2. 
November 2, 1939. 
MELLEN, IpaM. The origin of the Mexican hairless cat. Jour. Heredity, Washington, 
D. C., vol. 30, no. 10, pp. 435-436, fig. 14. October, 1939. (Believed to be 
extinct.) 
MitTcHELL, Perer CHALMERS. Game reserves and national parks. Indian Wild Life, 
Agra, vol. 4, no. 3, pp. 120-130. July-September, 1939. 
Mour, Cuaries E. These bats! Fauna, Philadelphia, vol. 1, no. 3, pp. 42-45. Sep- 
tember, 1939. 
Monr, Erna. Altersabnutzung und -schwund an Zihnen einiger einheimischer Klein- 
siuger. Zool. Anz., Leipzig, vol. 127, nos. 7-8, pp. 217-222, figs. 7. Septem- 
ber 1, 1939. 

- Die deutschen Schlafmiuse. Der Naturforscher, Berlin, vol. 16, nos. 7-8, 
pp. 224-229. October-November, 1939. 
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Morosova-Turova, L. Contribution to the classification of the mammais of the 
Caucasus. Bull. Soc. Nat. Moscou, sect. biol., n. s., vol. 48, nos. 2-3, pp. 
98-106, figs. 2, 1939. (Notes on Glis glis caspicus, Glis glis tshetshenicus, 
Microtus robertt.) 

Morse, Marius. A local study of predation upon hares and grouse during the cycle 
decimation. Jour. Wildlife Management, Menasha, vol. 3, no. 3, pp. 203 
211. July, 1939. 

Munpay, ALBERT. Salvation of our beaver. Canadian Geographical Jour., Ottawa, 
vol. 18, no. 6, pp. 341-345, illus. June, 1939. 

Murpuy, M. F. Sea otter—Past and present. Nature Mag., Washington, D. C., vol. 
32, no. 8, pp. 425-428, illus. October, 1939. 

NUNNEMACHER, RupoLPH F. Experimental studies on the cartilage plates in the long 
bones of the rat. Amer. Jour. Anat., Philadelphia, vol. 65, no. 2, pp. 253- 
290, 5 pls. September 15, 1939. 

Oax.ey, K. P. A note on the mammalian fauna of the middle gravels of the Barnfield 
pit. Jour. Roy. Anthropol. Inst. Great Britain and Ireland, London, vol. 
68, p. 28. January-June, 1938. 

PatTERSON, Bryan. The expedition to western Colorado of the Field Columbian Mu- 
seum. Science, Lancaster, Pa., n. s., vol. 90, no. 2334, p. 266. September 
22, 1939. 

PatreRSON, WALLACE. The great apes. Smithsonian Institution Radio Program, 
The World is Yours, Washington, D. C., no. 7, pp. 3-14. November 12, 1939. 

Payne, Ernest A. A gray squirrel moves its home. Yosemite Nat. Notes, Stockton, 
vol. 18, no. 9, pp. 100-101. September, 1939. 

Per, W. C. New fossil material and artifacts collected from the Choukoutien region 
during the years 1937 to 1939. Bull. Geol. Soc. China, Pehpei, Chungking, 
vol. 19, no. 3, pp. 207-234, figs. 11, pl. 1. December, 1939. (Mammals listed.) 

Pererson, Rocer, T. Water—Life blood of the earth. Pt.2. Bird-Lore, New York, 
vol. 41, no. 1, pp. 17-22. January~—February, 1939. 

Pincus, Grecory. The breeding of some rabbits produced by recipients of artificially 
activated ova. Proc. Natl. Acad. Sci., Washington, D. C., vol. 25, no. 11, 
pp. 557-559. November, 1939. 

Puaup, A. E. Notes on certain human remains found in southern Rhodesia. Proc. 
and Trans. Rhodesia Sci. Assoc., Salisbury, vol. 37, pp. 157-166, fig. 1. Sep- 
tember, 1939. (Skull.) 

Pocock, R. I. The races of jaguar (Panthera onca). Novitates Zoologicae, Tring, 
vol. 41, no. 4, pp. 406-422, figs. 306-310, tables. October 31, 1939. 

Ponp, Joun E. Truth stranger than fiction. Proc. U. S. Naval Inst., Menasha, vol. 
65, no. 439, pp. 1309-1310, 1330-1332, photos. September, 1939. (Gray 
whales attacked by killer whales.) 

Pratt, AMBRosE. The call of the koala. Robertson & Mullens Ltd., Melbourne, pp. 
120, figs. 2, pls. 18. 1937. (Phascolarctos cinereus.) 

Pycrarr, W. P. Concerning sheep. Illus. London News, vol. 194, no. 5212, p. 368, 
figs. 3. March 11, 1939. 

———— The puzzles of evolution. Illus. London News, vol. 195, no. 5236, p. 340, 
illus. August 26, 1939. (Pangolin, giant ant-eater, and echidna.) 
Racurorp, C. E. Giving the reindeer back to the Eskimo. Conservation, Amer. 
Forestry Assn., Washington, D. C., vol. 5, no. 4, pp. 20-23. July-August, 

1939. 

RasmussEN, Knup. Der Zweikampf der Moschusochsen. Natur und Volk, Frankfurt 

a. M., vol. 68, no. 10, pp. 510-514. October 1, 1938. 
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Rayner, Georce W. Preliminary results of the marking of whales by the Disovery 
Committee. Nature, London, vol. 144, no. 3659, pp. 999-1002, charts 7. 
December 16, 1939. (5210 whales belonging to 6 species marked in the Ant- 
arctic. ) 

RcHEULISHVILI, M.D. Variation of the shape of the ‘‘Kurdjuk’’ and of tail appen- 
dix in Tushin sheep. Comptes Rendus (Doklady) Acad. Sci. URSS, 
Moscou, n. s., vol. 23, no. 6, pp. 573-575, figs. 3. 1939. 

RerzeE.L, Jack. Mink fading and causes. Amer. Fur Breeder, Duluth, vol. 12, no. 3, 
pp. 8, 10, illus. September, 1939. 

RicHarDson, Geo. H. Fossil hunting in the White River Bad Lands [South Dakota]. 
North Western Nat., Arbroath, Scotland, vol. 14, no. 2, pp. 85-94, illus. 
June, 1939. 

RicutTer, Curt P., and Epwarp C. H. Scumipr, Jr. Behavior and anatomical changes 
produced in rats by pancreatectomy. Endocrinology, Los Angeles, vol. 25, 
no. 5, pp. 698-706, figs. 3. November, 1939. 

Ricuter, C. P., and C. D. Hawxgs. Increased spontaneous activity and food intake 
produced in rats by removal of the frontal poles of the brain. Jour. Neurol- 
ogy and Psychiatry, London, n. s., vol. 2, no. 3, pp. 231-242, figs. 5, July, 1939. 

RicuTer, Curt P., and Joun F. Ecxerr. Mineral appetite of parathyroidectomized 
rats. Amer. Jour. Med. Sci., Philadelphia, vol. 198, no. 1, pp. 9-16, figs. 3. 
July, 1939. 

Ritey, Wiitu1am A. The need for data relative to the occurrence of hydatids and of 
Echinococcus granulosus in wildlife. Jour. Wildlife Management, Menasha, 
vol. 3, no. 3, pp. 255-257. July, 1939. 

Rirrer, Wm. E. Joseph Grinnell (obituary notice). Science, Lancaster, n. s., vol. 90, 
no. 2326, pp. 75-76. July 28, 1939. 

Ropinson, Dovetas. The muscle hemoglobin of seals as an oxygen store in diving. 
Science, Lancaster, n. s., vol. 90, no. 2334, pp. 276-277, table 1. September 
22, 1939. 

Rocuon-DvuvieNEeaup, A. Les animaux et le froid. La Terre et la Vie, Paris, vol. 9, 
no. 1, pp. 27-28. January-February, 1939. (Phoca vitulina.) 

Ropg, P., and P. Canrugt. Les mammiféres de la collection Mottaz. I. Les insec- 
tivores. Bull. Mus. Natl. Hist. Nat., Paris, ser. 2, vol. 11, no. 2, pp. 228- 
233. February, 1939. 

Rosgevear, D. R. The hoofed mammals of Nigeria. Nigerian Field, London, vol. 8, 
no. 3, pp. 104-107. July, 1939. 

— - The hoofed mammals of Nigeria: Mammals 11. Sub-order Hyracoidea: 
Hyraxes and coneys. Family Procaviidae. Nigerian Field, London, vol. 
8, no. 4, pp. 136-138. October, 1939. 

Roux, J. Zoologische Sammlung. Bericht des Vorstehers. Verhandl. Naturforsch. 
Gesell. Basel, vol. 50, pp. 231-237, fig. 1. 1939. (Muskrat now coming into 
Switzerland from Alsace, p. 232.) 

Rurr, Freperick J. Trapping penned deer. Jour. Wildlife Management, Menasha, 
vol. 3, no. 4, pp. 288-294, figs. 1-3. October, 1939. 

Rusconi, CarLos. El premolar inferior de los grandes carpinchos extinguidos. Anal. 
Soc. Cient. Argentina, Buenos Aires, vol. 128, entr. 4, pp. 233-239, figs. 10. 
October, 1939. 

Rusa, Witt1am M. Another view of coyote control. Natl. Wool Grower, Casper, 
Wyo., vol. 29, no. 11, pp. 13-14, 30-31. November, 1939. 

Rzasnicki1, ApoLrF. Zur Kenntnis der Wachstumsverhiltnisse des indischen Elefanten. 
Ann. Mus. Zool. Polonici, Warsaw, vol. 13, no. 24, pp. 303-313, pls. 25-27. 
July 13, 1939. 
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ScHAERFFENBERG, B. Haltung und Pflege des Maulwurfs (Talpa europaea L.). Zool. 
Garten, Leipzig, vol. 11, no. 3, pp. 107-109. September, 1939. 

Scuapocunikov, L. V. Nouvelles données sur |’acclimatation de Myocastor coypus 
bonariensis Ren. en URSS. Bull. Soc. Nat. Moscou, sect. biol., n. s., vol. 
48, no. 1, pp. 65-73, figs. 2. 1939. (In Russian, with French résumé.) 

Scuerrer, Vicror B. Fur seal in Willapa Harbor. The Murrelet, Seattle, vol. 20, 
no. 2, May-August, p. 43. August 10, 1939. 

Scuerrer, Vicror B., and WALTER W. Datausst. Present distribution of the Douglas 
ground squirrel in Washington. The Murrelet, Seattle, vol. 20, no. 2, May 
August, p. 44. August 10, 1939. 

Scuernakow, W. N. Das Rauchwarengeschaeft in der Nord-Mandschurei. Report 
Inst. Sci. Res. Manchoukuo, Tatsung Tachie, Hshinching, vol. 3, no. 5, pp. 
227-273, i table, pls. 13. July, 1939. (Fur trade and fur bearing animals of 
Manchoukuo. ) 

ScuipLovsky, M. V. Field-mice of the group Arbusticola Schidl. Bull. Mus. Georgie, 
Tbilissi (Tiflis), vol. 9A, no. 1, pp. 80-100, figs. 6. 1938. (New: Pitymys 
(Arb.) daghestanicus nasarovi. In Russian, with résumés in Georgian and 
English. ) 

Scumip, Bastian. Das Tier in seinen Spielen. Natur und Volk, Frankfurt a. M., 
vol. 69, no. 1, pp. 1-10. January 1, 1939. 

Scuu.ttz, ApotpH H. Notes on diseases and healed fractures of wild apes and their 
bearing on the antiquity of pathological conditions in man. Bull. Hist 
Medicine, Baltimore, vol. 7, no. 6, pp. 571-582, pls. 3. June, 1939. 

Scuwartz, C. W. Photographing small mammals. Yosemite Nat. Notes, Stockton, 
vol. 18, no. 8, pp. 92-93. August, 1939. 

Scorr, W1LL1AM BerryMaN. The mammalian fauna of the White River Oligocene, 
Part IV. Artiodactyla. Trans. Amer. Philos. Soc., Philadelphia, n. s., 
vol. 28, pt. 4, pp. 363-746, figs. 118-136, pls. 36-78. April, 1940. (New: ? 
Stibarus loomisi, ? Megachoerus praecursor, Heptacodon occidentalis, H. 
quadratus, Hypertraguloidea.) 

Scorr, W. E. Rare and extinct mammals of Wisconsin. Wisconsin Conserv. Bull., 
Madison, vol. 4, no. 10, pp. 21-28. October, 1939. 

Sepiak, 8. V. A plea for the skunk. Pennsylvania Game News, New Cumberland, 
vol. 10, no. 3, p. 8. June, 1939. 

Suaw, J.C. Mrippieton. Growth changes and variations in wart hog third molars and 
their palaeontological importance. Trans. Roy. Soc. South Africa, Cape 
Town, vol. 27, pt. 1, pp. 51-94, figs. 9, table 1. June, 1939. 

Sueipon, H. P. History and significance of American wildlife. Pennsylvania Game 
News, New Cumberland, vol. 10, no. 5, pp. 7, 30. August, 1939. 

SuHeity, Freeman M. Cage service. Parks and Recreation, Rockford, vol. 23, no. 
2, pp. 68-74, illus. October, 1939. 

Suepparp, T. A whale’s ear-bone. The Naturalist, London, no. 990, p. 178, fig. 1. 
July, 1939. 

Sureve, Forrest. (Review). Gayle Pickwell. Deserts, xvi + 174 pp. Whittlesey 
House, McGraw-Hill Book Company. Scientific Monthly, Lancaster, vol. 
48, no. 6, pp. 563-564. June, 1939. 

Simpson, Georce GayLorp. Research in Venezuela. Science, Lancaster, n. s., vol. 
90, no. 2331, pp. 210-211. September 1, 1939. 

Sxuratowicz, Wactaw. Materialy do fauny nietoperzy Ordynacji Zamoyskich. Ma- 
terialien zur Chiropteren-Fauna des Zamoyski-Majorats. Fragmenta 
Faunistica Mus. Zool. Polonici, Warsaw, vol. 4, no. 13, pp. 227-235. July 13, 
1939. 
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Smirn, A. H. Measurements and description of bushcow. Nigerian Field, London, 
vol. 8, no. 1, pp. 39-42. January, 1939. 

Smita, E. C. Bare. Changes in elasticity of mammalian muscle undergoing rigor 
mortis. Jour. Physiology, London, vol. 96, no. 2, pp. 176-193, figs. 6, tables 
3. 1939. 

SneLL, Gzorce D., and Lioyp W. Law. A linkage between shaker-2 and wavy-2 in 
the house mouse. Jour. Heredity, Washington, D. C., vol. 30, no.10, p. 447. 
October, 1939. 

Sorer, J. Dewry. Wood Buffalo Park. Notes on the physical geography of the park 
and its vicinity. Geogr. Review, New York, vol. 29, no. 3, pp. 383-399. 
July, 1939. 

SowerBy, ARTHUR DE CARLE. A pioneer naturalist in China. [Biography of Malcolm 
Playfair Anderson.] The China Jour., Shanghai, vol. 31, no. 5, pp. 240-247, 
illus. November, 1939. 

Spinney, G. E. Annual report on wildlife activities. Pennsylvania Game News, New 
Cumberland, vol. 10, no. 3, pp. 7, 30. June, 1939. 

SpraGcuE, JAMes M. A preliminary study of the baculum of Peromyscus leucopus and 
P. maniculatus in Kansas. Trans. Kansas Acad. Sci., Topeka, vol. 42, pp. 
495-497, figs. 2-3, table 1. 1939 

-—— The distribution of the genus Peromyscus in Kansas. Trans. Kansas Acad. 
Sci., Topeka, vol. 42, pp. 487-493, figs. 2, table 1. 1939. 

Sprunt, ALEXANDER, Jr. The life span of animals. Sci. Digest, Chicago, vol. 6, 
no. 2, pp. 81-84. August, 1939. 

Srarre, Apotr. Die Haustiere auf den nordafrikanischen Felsbildern. Forschungen 
und Fortschritte, Berlin, Jahrg. 15, no. 27, pp. 344-346. September 20, 1939. 

Sresier, A. M. An ecological study of the mammals of the Badlands and the Black 
Hills of South Dakota and Wyoming. Ecology, Brooklyn, vol. 20, no. 3, 
pp. 382-393. July, 1939. 

Srexsiin, H.G. Osteologische Sammlung. Bericht des Vorstehers. Verhandl. Natur- 
forsch. Gesell. Basel, vol. 50, pp. 237-244, figs. 3. 1939. (At Chilhac the 
teeth of Elephas meridionalis and of Mastodon arvernensis occur together, 
p. 240.) 

SrernBAcHER, G. Aus dem Leben des Bibers. Natur und Volk, Frankfurt a. M., vol. 
69, no. 3, pp. 138-146, illus. March 1, 1939. 

SrepHEeNs, Martin. Game preservation in wartime facing a difficult situation. Field, 
London, vol. 174, no. 4532, p. 885. November 4, 1939. 

Stirton, R. A. Phylogeny of North American Equidae. Univ. California Publ., 
Bull. Dept. Geol. Sci., Berkeley, vol 25, no 4, pp. 165-198, figs. 52, chart 
1. June 14, 1940. (New: Astrohippus for Protohippus ansae Matthew and 
Stirton.) 

Srocxiey, C.H. Big game in Kenya. Field, London, vol. 174, no. 4523, p. 557, illus. 
September 2, 1939. (Photos of giraffe and zebra.) 

Sronrer, Dayton. Eastern sparrow hawk feeding on big brown bat. Auk, Cambridge, 
vol. 56, no. 4, p. 474. October, 1939. (Eptesicus fuscus.) 

Srorr, Ken, Jr. Celebetian celebrities. Zoonooz, San Diego, vol. 11, no. 8, pp. 6-7. 
August, 1939. (Photograph of babirusa.) 

— Flipper, a baby sea lion. Zoonooz, San Diego, vol. 11, no. 9, p. 7. Sep- 
tember, 1939. 

— ——— Harnessed antelope. Zoonooz, San Diego, vol. 11, no. 7, pp. 4-5. July, 
1939. 

Srurais, Ropsert 8. The Wichita Mountains Wildlife Refuge. Chicago Nat., vol. 2, 
no. 1, pp. 9-20, illus. 1939. 
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Swanson, Harotp B. The predators of Minnesota. Minnesota Conserv., St. Paul, 
no. 69, pp. 11-12. June, 1939. 

Tanaka, Ry6. Seasonal variations in the pelage characters of a Formosan wild rat, 
Rattus losea (Swinhoe). Mem. Faculty Sci. and Agric., Taihoku Imp. Univ., 
Formosa, vol. 23, no. 2, Zool. no. 11, pp. 75-93, figs. 4, tables 6. November, 
1939. 

Tate, G. H. H. The mammals of the Guiana Region. Bull. Amer. Mus. Nat. Hist., 
New York, vol. 76, Art. 5, pp. 151-229. October 20, 1939. 

TAVERNER, P. A. The role of the predator. Canadian Field-Nat., Ottawa, vol. 53, 
no. 6, pp. 88-90. September, 1939. 

Taytor, E. L. [Does the rabbit chew the cud.] Nature, London, vol. 143, no. 3632, 
pp. 981-983. June 10, 1939. (Two sorts of feces; those produced at night 
are swallowed and redigested.) 

TEILHARD DE CHarpDIN, P. On two skulls of Machairodus from the lower Pleistocene 
beds of Choukoutien. Bull. Geol. Soc. China, Pehpei, Chungking, vol. 19, 
no. 3, pp. 235-256, figs. 6. December, 1939. (New: Machairodus (Meg- 
antereon?) inexpectatus.) 

Tencu, C. V. Hunting down beef-eating bears. Forest and Outdoors, Montreal, vol. 
35, no. 11, pp. 331-332. November, 1939. 

Terres, J. Kennets. Gray squirrel utilization of elm. Jour. Wildlife Management, 
Menasha, vol. 3, no. 4, pp. 358-359. October, 1939. 

Tuompson, Gorpon B. The ectoparasites of Australian birds and mammals.—II. 
Notes on the Mammophaga parasitic on Australian marsupials. Ann. & 
Mag. Nat. Hist., London, ser. 11, vol. 3, no. 18, pp. 602-608. June, 1939. 

Tuurston, J.B. H. Tiger! Tiger! Adventures with man-eaters in the Malay jungles. 
Nat. Hist., New York, vol. 44, no. 4, pp. 213-216, 244-245. November, 1939. 

Tinen, Jon A., and James M. Spracur. Amphibians, reptiles, and mammals of the 
Meade County State Park. Trans. Kansas Acad. Sci., Topeka, vol. 42, pp. 
499-512, fig. 1, pls. 2-3. 1939. (Mammals, pp. 505-509.) 

TrmorerEv, W. K. Contribution 4 la systématique des mammiféres des fles de la Mer 
d’Aral. Bull. Soc. Nat. Moscou, sect. biol., n. s., vol. 48, nos. 2-3, pp. 71- 
74, fig. 1. 1939. (New: Hemiechinus albulus insularis. In Russian, with 
French résumé.) 

TrecHMANN, C. T. A rhinoceros bone from Brierton, near West Hartlepool. Proc. 
Yorkshire Geol. Soc., Wakefield, England, vol. 24, pt. 2, pp. 99-100, pl. 13. 
November 30, 1939. 

———— A skeleton of elk (Cervus alces) from Neasham near Darlington. Proc. 
Yorkshire Geol. Soc., Wakefield, England, vol. 24, pt. 2, pp. 100-102, pl. 
14. Novembe: 30, 1939. 

Torts, R.W. Newfoundland caribou liberated in Nova Scotia. Canadian Field-Nat., 
Ottawa, vol. 53, no. 8, p. 123. November, 1939. 

TureIn-NoLTHENIUS, A. C. Do porcupines carry water for their young? Jour. Soc. 
Preservation Fauna of the Empire, Hartford, n. s., pt. 37, pp. 56-58, illus. 
August, 1939. 

Tyzzer, Ernest Epwarp, and Davip WEINMAN. Haemobartonella, N. G. (Bartonella 
olim pro parte), H. microti n. sp., of the field vole Microtus pennsylvanicus. 
Jour. Hygiene, Cambridge, vol. 30, no. 3, pp. 141-157, pl. 1. November, 
1939. 

Uumer, Freperick A., Jr. George, the Siamang. Fauna, Philadelphia, vol. 1, no. 
3, pp. 51-53. September, 1939. 
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Urpain, Acu., P. Ropz, and M. A. Pasquigr. La collection des bovinés Asiatiques du 
pare zoologique du Bois de Vincennes. Mammalia, Paris, vol. 3, nos. 3-4, 
pp. 122-125. September-December, 1939. 

Ussuer, R.D. Additional notes on the Fauna of King township, York county, Ontario. 
Canadian Field-Nat., Ottawa, vol. 53, no. 7, pp. 101-110. October, 1939. 
(Mammals, p. 102.) 

Van DernszE, A. B. De fossiele potvisch Scaldicetus caretti in Midden-Limburg aange- 
toond. Natuurhist. Maandblad, Maastricht, 28° Jaargang, no. 10, pp. 97-98, 
fig. 1. October 27, 1939. 
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COMMENT AND NEWS 


NOTICE OF ANNUAL MEETING 


The twenty-third annual meeting of the American Society of Mammalogists will be 
held in Chicago, Illinois, during May or June, 1941. The exact date may be about 
May 15-20 or June 5-10. The Corresponding Secretary will be glad to receive com- 
ments from any members as to their preference between these dates and decision will 
be announced in the February number of the Journal. Dr. W. H. Osgood is chair- 
man of the Local Committee on Arrangements. 

Notice of the meeting, with further details as they become available, will appear in 
each forthcoming number of the JourNat, for the benefit of those who wish to plan 
ahead for attendance, and in the hope that a large number of members will be present. 

Dr. Donald M. Hatfield, formerly instructor in economic zoology at the University 
of Minnesota, has been appointed curator of mammals in the museum of natural 
history of the Chicago Academy of Sciences. 
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MEMBERSHIP 


Anyone interested in any phase of mammalogy is eligible for membership 
in the American Society of Mammalogists, and if elected will receive the 
Society’s official publication, the Journal of Mammalogy, quarterly. Name 
and address, with remittance of $3.00 for annual dues, may be sent to the 
Corresponding Secretary, or to any officer of the Society. Membership is 
dated from the nearest January, although formal election will not take place 
until the annual meeting of the Society following the receipt of application. 


Back volumes of the Journal of Mammalogy are still available as follows: 


Vol. 1. (1919-1920, 5 numbers) .$12.50 Vol. 6. (1925)............... $6.25 
WH Bh MEER wsdeGe chats ee 8.75 Vol. 7. (1926) to 

4 Aer 7 a ey ee 4.00 
We Se as ot 0 nae on we . Si 4 Ree 6.25 
se 8.75 Vol. 20. (1939)............-. 15.00 


Discounts of 20 percent on vols. 1-6 and 25 percent on vols. 7-21 are allowed 
to members in good standing. There is a small surplus of several odd 
numbers at $1.00 each. 


Separates of lists of Recent Literature appearing in each number of the 
Journal are available to those who desire them at a cost of 18 cents a num- 
ber or 70 cents for the entire volume of 4 numbers. 


WituraM B. Davis, Corresponding Secretary 


Department of Wild Game, Agricultural and Mechanical College of Texas, 
College Station, Texas 
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[New names in bold face type] 


A 
Abbott, Clinton G., Alfred 
Anthony (obituary), 244. 
Aegoceros falconeri (nomen.), 328. 
niger kirkii (nomen.), 330. 
Ailuraena, 445. 
johnstoni (fig.), 445. 
Alces alces bedfordi, 403. 
americana (distrib.), 96. 
Alcorn, J. R., Life history notes on the 


Webster 


Piute ground squirrel, 160; Color 
variation in the Piute ground squirrel, 
218. 


Aldous, Shaler E., Notes on a black-footed 
ferret raised in captivity, 23. 

Allactaga mongolica, 404. 

Allen, Durward L., Two recent mammal 
records from Allegan County, Michi- 
gan, 459. 

Allen, Glover M., Hair and scales of the 
paca, 438. 

Ammotragus lervia, 327. 

antelope, 155. 
roan, 329. 
sable, 330. 

Anthony, Alfred Webster (obituary), 244. 

Antilocapra americana americana, 155. 

Antilope barbata, 330. 
dama (nomen.), 329. 
dorecas (nomen), 328. 
equina (nomen.), 329. 
lervia (nomen.), 327. 

Pygarga, 328. 

Apodemus agrarius mantchuricus, 405. 
flavicollis winitoni, 350. 
hebridensis hamiltoni, 350. 
hebridensis hebridensis, 347. 
hebridensis nesiticus, 347. 
major rufulus, 405. 
sylvaticus sylvaticus, 351. 

Arkansas (local list), 187. 


armadillo, Texas nine-banded, 190. 


Arvicola drummondi, 337. 
drummondii (syn.), 336. 
microcephalus (syn.), 337. 
novoboracensis (syn.), 336. 
rufocanus, 94. 

Aschizomys lemminus, 94. 

Asinus asinus somaliensis, 200. 
hamar, 199. 
hemionus bedfordi, 197. 
hemionus finschi, 198. 
hemionus hemionus, 197, 198. 
hemionus luteus, 198. 
hemionus onager, 199. 
taeniopus, 200. 
taeniopus somaliensis, 201. 

ass, North Persian wild, 199. 


B 
badger, 154, 155. 
Bailey, Alfred M., The moose in Colorado, 
96. 
Baiomys (as food), 213. 
taylori subater, 223. 
Baker, Rollin H., Effect of burning and 
grazing on rodent: populations, 223. 
bat, 181, 306, 352. 
big brown, 172, 188, 424. 
eastern long-eared, 188. 
Georgian, 424. 
gray, 188. 
hoary, 188, 214, 354. 
little brown, 423. 
long-eared brown, 423. 
Mexican free-tailed, 173. 
pallid lump-nosed, 172. 
pocketed free-tailed, 26. 
red, 355, 424. 
silver-haired, 424. 
twilight, 424. 
Bathyergidae, 449. 
bear, 206, 319. 
American black, 188. 
black, 207, 421. 
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brown, 207, 216. 
grizzly, 207. 
Himalayan, 207. 
Hokkaido, 208. 
Kamchatkan, 208. 
polar, 90 (distrib.), 356. 

beaver, 93 (food), 177, 220 
habits), 319, 359, 397, 462. 
Texas, 84. 

Benson, Seth B., Notes on the pocketed 
free-tailed bat, 26; Myotis lucifugus 
phasma in California, 354. 

Bibos banting, 325. 
sondaicus birmanicus, 325. 
sondaicus butleri, 325. 
sondaicus lowi, 325. 
sondaicus sondaicus, 325. 

bison, 156. 

American, 222. 

Black, J. D. (See Dellinger, 8. C.) 

Blair, W. Frank, Two cases of abnormal 
coloration in mammals, 461. 

Blarina brevicauda, 214 (albinism), 457 
(molt). 
brevicauda carolinensis, 188, 423. 
brevicauda talpoides, 89 (albinism), 

457 (albinism). 

bobeat, 154, 155, 156, 189, 218 (weight), 425. 

bontebok, 328. 

Bos arnee (nomen.), 326. 
bantinger, 325. 
bubalis, 326. 
gaurus (nomen.), 324. 
gnou (nomen.), 329. 
leucoprymnus, 324. 
sondaicus (nomen.), 324. 

Urus javanicus, 324. 

Bovidae, 324. 

Bradt, G. W., Note on brecding of beavers, 
220. 

Bubalus bubalis arnee, 326. 

buffalo (slaughter), 117. 
wild Indian, 326. 


(breeding 


C 

Cahn, A. R., Manatees and the Florida 
freeze, 222. 

Camelidae, 202. 

Camelopardalis antiquorum (nomen.), 322 
australis, 322. 
capensis (nomen.), 323. 

Camelus bactrianus ferus, 202. 
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Canidae, 192. 

Canis, 320. 
hodophilax, 192. 
hodophylax, 193. 
hodopylax, 192. 
latrans, 189. 
latrans lestes, 151, 152, 153, 154, 156. 
rufus gregoryi, 189. 

Capra aethiopica, 329. 
doreas, 328. 
falconeri, 328. 
faleconeri falconeri, 328. 
jubata, 330. 
pyrenaica (nomen.), 327. 

Capreolus capreolus pygargus, 403. 

caribou, 222. 

Castor canadensis, 177 (habits), 320. 
canadensis concisor, 359. 
canadensis idoneus, 87. 
canadensis mexicanus, 84. 
canadensis pacificus, 87. 
canadensis phaeus, 87. 
canadensis texensis, 84, 93 (parasites). 

cat, eastern native, 191. 

Ceratorhinus niger, 201. 

Cervidae, 202. 

Cervus camelopardalis (nomen.), 322. 
canadensis, 321. 
canadensis songaricus, 202. 
maral songarica, 202. 

chickaree, 410. 

Fremont, 175. 

chipmunk, 57, 92, 154, 283. 
eastern, 460. 

Fisher, 425. 

Inyo, 175. 
long-eared, 405. 
sagebrush, 174. 
southwestern, 189. 
Tahoe, 410. 

Utah cliff, 175. 
Wasatch, 175. 

Choloepus hoffmanni, 5. 

Citellus beecheyi, 406, 409. 
elegans, 218. 
franklini (anatomy), 55. 
grammurus buckleyi (food), 92. 
lateralis (anatomy), 54. 
lateralis lateralis (habits), 174. 
leucurus (habits), 174. 
richardsonii aureus, 218. 
richardsonii elegans (anatomy), 56. 








a 
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spilosoma obsoletus (anatomy), 56. 

townsendii mollis, 151, 154, 156, 157, 
160 (life history), 174 (habits), 218 
(color variation). 

tridecemlineatus (anatomy), 54. 

variegatus grammurus, 54 (anatomy), 
58 (fig.). 

variegatus utah (habits), 173. 

Clethrionomys jochelsoni, 94. 
gapperi gapperi, 420. 
gapperi proteus, 420. 
glareolus, 95. 
rufocanus, 94. 
rutilus hintoni, 404. 

coati (range), 11. 

Coelogenys, 438. 

Coleman, Robert H., Sorex longirostris 
near the type locality, 89; Dasypterus 
floridanus in South Carolina, 90; 
Napaeozapus insignis roanensis in 
South Carolina, 95. 

Collins, Grenold, Habits of the Pacific 
walrus (Odobenus divergens), 138. 

Connochaetes gnou, 329. 

Cook, Arthur H., Screwworms infest 
beaver in Texas, 93. 

Cook, Arthur H., and W. Herman Henry, 
Texas rock squirrels catch and eat 
young wild turkeys, 92. 

Cook, David B., An otter takes a ride, 
216; Beaver-trout relations, 397. 
Corynorhinus rafinesquii pallescens 

(habits), 172. 

coyote, 151, 152, 154, 155, 156, 157, 189, 
359, 435 (pelage change), 458 (food). 

Craseomys, 94. 

Cratogeomys, 205. 

Cricetulus furunculus, 404. 

Cross, E. C., Periodic fluctuations in 
numbers of the red fox in Ontario, 294. 

Cryptoprocta, 448. 

Cryptotis parva, 187, 213 (as :ood), 223. 

Cuniculus, 361 (anatomy), 428. 

Cynomys gunnisoni zuniensis, 23. 
leucurus, 56 (anatomy), 58 (fig.). 
ludovicianus, 56 (anatomy), 58 (fig.). 

461 (food). 
parvidens (habits), 175. 


D 


Dale, “rederick H., Geographic variation 
in the meadow mouse in British 


Columbia and southeastern Alaska, 
332. 

Damaliscus dorcas, 328. 
pygargus, 328. 

Dasypterus floridanus (distrib.), 90. 

Dasypus novemcinctus texanus, 190. 

Dasyuridae, 191. 

Dasyurus maculatus, 191. 
viverrinus, 191. 

Davis, William B., Critical notes on the 
Texas beaver, 84; A new Thomomys 
from Texas, 204; Another heavy con- 
centration of Cryptotis in Texas, 213. 

Davis, William B. and George H. Lowery, 
Jr., The systematic status of the 
Louisiana muskrat, 212. 

deer (device for weighing), 64. 
black-tailed, 271. 

Manchurian spotted, 208. 

mule, 154, 155, 156. 

musk, 202. 

Pacific white-tailed (distrib., fig.), 271 
Rocky Mountain mule, 180. 
Siberian roe, 403. 

Virginia, 190, 428. 

Dellinger, S. C., and J. D. Black, Notes 
on Arkansas mammals, 187. 

Dice, Lee R., Relationships between the 
wood-mouse and the cotton-mouse 
in eastern Virginia, 14. 

Dicerorhinus sumatrensis lasiotis, 201. 

Didelphis virginiana virginiana, 187, 423. 
viverrina, 191. 

Dipodomys elephantinus, 388. 
merriami ambiguus, 461. 
merriami frenatus (habits), 176. 
microps (habits), 176. 
microps alfredi, 152. 
microps bonnevillei, 155. 
microps celsus, 152. 
microps russeolus, 151. 
microps subtenuis, 153, 154. 
oklahoma, 343. 
ordii cinerascens, 151. 
ordii cinereus, 151. 
ordii cupidineus (habits), 176. 
ordii marshalli, 152, 153, 154. 
ordii richardsoni, 343. 
ordii utahensis, 155, 156, 157. 
spectabilis spectabilis, 392. 
venustus venustus (habits), 388. 

Dipodops richardsoni, 343. 
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Doutt, J. Kenneth, Weighing large mam- 
mals in the field, 63; Polar bears in 
the Gulf of St. Lawrence, 90; Toxicity 
of polar bear liver, 356. 

Dromicia (breeding habits), 213. 

Durand, Forrest V., Note on the cotton- 
tail rabbit, 95. 


E 


eland, Livingstone’s, 331. 

elk (antlers), 95. 

Emballonura monticola rivalis, 354. 
papuana, 354. 

Enders, Robert K., Observations on 
sloths in captivity at higher altitudes 
in the tropics and in Pennsylvania, 5. 

Enhydra lutris (food, habits), 119. 
lutris nereis, 132 (life history), 357 

(fig.). 

Eptesicus fuscus (habits), 181. 
fuscus fuscus, 172 (habits), 188, 424. 

Equidae, 195. 

Equus caballus, 196, 321. 
caballus equiferus, 196. 
equiferus, 196. 
ferus, 196. 
hagenbecki, 195. 
hemionus, 197. 
hemionus bedfordi, 197. 
hemionus finschi, 198. 
hemionus luteus, 198. 
onager, 198. 
onager castaneus, 197. 
przewalskii, 195. 
taeniopus, 200. 

Erethizon dorsatum, 360. 
dorsatum picinum, 421. 
epixanthum, 151. 
epixanthum epixanthum, 

(habits). 

ermine, yellow, 404. 

Euarctos americanus americanus, 188. 

Euroscaptor, 443. 
grandis, 444. 
klossi, 443, 444. 


154, 179 


Eutamias amoenus, 59 (anatomy), 58 
(fig.). 
dorsalis utahensis (habits), 175. 
minimus, 59 (anatomy), 58 (fig.). 


minimus consobrinus, 174, 175 (habits) 
minimus pictus, 154 
quadrimaculatus, 405. 
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quadrivittatus, 406. 
quadrivittatus frater, 410. 
quadrivittatus inyoensis (habits), 175. 


F 

Felidae, 193. 

Felis, 446. 
catus ferus, 193. 
catus morea, 193. 
concolor couguar, 320. 
tigris amurensis, 195. 
tigris septentrionalis, 194. 
virgata, 194. 

ferret, black-footed, 23. 

Fiber zibethicus rivalicius, 212. 

Fisher, Edna M., Early life of a sea otter 
pup, 132; A sea otter with gastric 
perforations, 357. 

fitch, Siberian, 402. 

Folk, G. Edgar, Jr., Shift of population 
among hibernating bats, 306. 

fox, 319. 
eastern red, 189. 
gray, 217, 425, 459 (distrib.). 
red, 294, 425. 


G 


Galago madagascariensis, 192. 
Gazella dama, 329. 
dama permista, 
gazelle, dorcas, 328. 
Geomys breviceps breviceps, 189. 
bursarius (anatomy), 37. 
fontanelus, 341. 
tuza tuza, 341. 
Gilbert, Paul T. (See Wade, Otis.) 
Giraffa camelopardalis capensis, 323. 
giraffe, 322. 
Nubian, 322. 
Sennar, 322. 
Giraffidae, 322. 
Glaucomys sabrinus, 283. 
volans, 60 (fig.), 62 (anatomy). 
volans volans, 282 (life history), 426. 
gnu, white-tailed, 329. 
Goodwin, G. G., Eastern elk antlers from 
Pennsylvania, 95. 
gorilla, mountain (anatomy, fig.), 71. 
Gorilla gorilla beringei (anatomy, fig.), 71. 
Grafflin, Allan L. (See Venable, John H.) 
Gregory, Tappan, Eyes in the night (re- 
view by H. H. T. Jackson), 225. 


329. 
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Griffin, Donald R., Notes on the life 
histories of New England cave bats, 
181. 

Grimm, Rudolf L., Trout and crayfish 
eaten by coyotes, 458. 

groundhog, 425, 439, 462. 

ground squirrel, 151, 155, 156, 157, 409, 
425, 460. 
antelope, 174. 


Piute, 160 (life history), 174, 218 
(color variation). 
Say, 174. 
H 
Hall, E. Raymond. (See Jewett, Stan- 


ley G.) 

Hamilton, W. J., Jr., Breeding habits of 
the cottontail rabbit in New York 
State, 8; Weights of eastern bobcats, 
218; The molt of Blarina brevicauda, 
457. 

hare, 155. 
snowshoe, 356. 
varying, 403. 

Harper, Francis, The nomenclature and 
type localities of certain Old World 
mammals, 191, 322. 

Harriot, Samuel C., Chipmunk eating a 
red-bellied snake, 92. 

Hartman, Carl G., Remarks on E. A. 
Bowley’s note concerning alleged 
delayed fertilization in Dromicia, 213. 

Hatfield, Donald M., Activity and food 
consumption in Microtus and Pero- 
myscus, 29. 

Hatt, Robert T., The least weasel in 
Michigan, 412. 

Hawbecker, Albert C., The burrowing and 
feeding habits of Dipodomys venustus, 
388. 

Hayward, C. Lynn, Feeding habits of the 
red squirrel, 220. 

Henry, W. Herman. 
H.) 

Hershkovitz, Philip, Four new Oryzo- 
myine rodents from Ecuador, 78. 

Hesperosciurus (anatomy), 61. 

Heterocephalus, 449, 451 (fig.). 

Hill, John Eric, A senile gray fox, 217. 

Hipposideros diadema, 353. 
diadema diadema, 353. 
diadema griseus, 353. 


(See Cook, Arthur 
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diadema speculator, 354. 
diadema vicarius, 353. 
dinops, 353. 

galeritus galeritus, 354. 
gentilis gentilis, 353. 
gentilis major, 353. 
gentilis sinensis, 353. 
gentilis toala, 352. 
pelingensis, 353. 

Hippotragus equinus equinus, 329. 
niger kirkii, 330. 

Holdenreid, Robert, A population study 
of the long-eared chipmunk (Eutamias 
quadrimaculatus) in the central Sierra 
Nevada, 405. 

Homo sapiens, 320. 

Howell, A. Brazier, Cheek pouches of the 
paca, 361. 

Howell, Arthur H., Brown bear killed on 
St. Lawrence Island, 216; Wilfred 
August Welter (obituary), 245; A new 
race of the harvest mouse (Reith- 
rodontomys) from Virginia, 346. 

Howell, Arthur H., 1872-1940 (obituary), 
385. 

Huber, Wharton, Witmer Stone, 
1939 (obituary), 1. 

Hyaenidae, 445. 

Hypudaeus rufocanus, 95. 


1866- 


I 


Ictitherium hyaenoides, 445. 
wongi, 448. 

Ingram, William Marcus, Red squirrels 
chased by robins, 219. 


J 


Jackson, Hartley H. T., Eyesin the night, 
by Tappan Gregory (review), 225. 
Jewett, Stanley G., and E. Raymond Hall, 
A new race of beaver from Oregon, 87. 
K 
kangaroo rat, 151, 152, 155, 157, 176. 
banner-tailed, 392. 
black-pouched, 155. 
Bole, 176. 
elephant-eared, 388. 
four-toed, 461. 
Kaibab, 176. 
Oklahoma, 343. 
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Santa Cruz, 388. 
white-cheeked, 155. 

Kerivoula hardwickii, 353. 

Kimball, Heathcote, M. H., and John T. 
Nichols, A Long Island hoary bat, 214. 


L 


Laborador, annotated list, 417. 

Lasionycteris noctivagans, 424. 

Lasiurus borealis, 355. 
borealis borealis, 424. 
cinereus, 188, 214 

(distrib.). 

Lemuridae, 192. 

Lepus americanus virginianus, 356. 
californicus deserticola, 154, 155, 156, 

157, 179 (habits). 

californicus melanotis, 190. 
callotis, 155. 
europaeus aurigineus, 77. 
europaeus cinnamomeus, 77. 
europaeus europaeus, 77. 
oiostolus oiostolus, 77. 
sechuenensis, 77. 
timidus transbaicalicus, 403. 

Lewis, John B., Mammals of 
County, Virginia, 422. 

Long, W. S., Notes on the life histories 
of some Utah mammals, 170. 

Loukashkin, A. 8., On the pikas of North 
Manchuria, 402. 

Lutra canadensis, 320. 
canadensis canadensis, 425. 
canadensis interior, 188. 

Lycyaena chaeretis, 448. 

lynx, 319. 
Norwegian, 194. 

Lynx rufus, 320. 
rufus rufus, 189, 218 (weights), 425. 
rufus uinta, 154, 156. 


(habits), 354 


Amelia 


M 


Macropodidae, 191. 
manatee, 222. 
Marmosa germana, 438. 
venusta, 438. 
marmot, Englehardt, 173. 
mountain, 57. 
Marmota flaviventris, 57 (anatomy), 58 
(fig.). 
flaviventris englehardti (habits), 173. 
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monax, 320. 
monax ignava, 421. 
monax monax, 189, 425. 

Marshall, Robert (obituary), 116. 

Marshall, William H., A survey of the 

mammals of the islands in Great Salt 
Lake, Utah, 144. 

Megaderma spasma celebensis, 352. 
spasma spasma, 352. 

Mephitis mephitis major, 154, 156. 
mephitis mesomelas, 189. 
mephitis nigra, 216 (winter activity), 
320, 425. 

Microcébe roux, 192. 

Microcebus murinus, 192. 
murinus murinus, 192. 
murinus smithii, 192. 
rufus, 192. 

Microryzomys altissimus altissimus, 81. 
altissimus chotanus, 82. 
altissimus hylaeus, 81. 
minutus, 82. 
minutus aurillus, 83. 
minutus fulvirostris, 83. 
minutus humilior, 83. 

Microtus admiraltiae (syn.), 339. 
drummondi (syn.), 336. 
montanus, 178 (habits), 406. 
mordax mordax (habits), 178. 
pennsylvanicus, 332. 
pennsylvanicus admiraltiae, 336 (mea- 

surements), 339. 
pennsylvanicus drummondi 
336. 
pennsylvanicus drummondii, 336. 
pennsylvanicus fontigenus, 337, 420. 
pennsylvanicus funebris, 336 (mea- 
surements), 338. 
pennsylvanicus microcephalus, 
pennsylvanicus modestus, 337. 
pennsylvanicus pennsylvanicus, 29 
(food), 420, 427. 
pennsylvanicus rubidus, 336 (meas- 
urements), 339. 
stonei (syn.), 336. 

Miller, Gerrit 8., Jr., The status of the 
genus Aschizomys Miller, 94; A new 
mole from Annam, 203; Bones of 
mammals collected by Baird in Penn- 
sylvanian caves, 319; Notes on some 
moles from southeastern Asia, 442. 


(syn.), 


337. 
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mink, 188. 
eastern, 424. 
Siberian yellow, 404. 
Mohr, Carl O., Strange action of a house 
mouse, 93. 
mole, 203, 223 (live trap), 442. 
eastern, 423. 
Moore, A. W., A live mole trap, 223. 
moose (distrib.), 96. 
Ussurian, 403. 
Moschi sibirici, 202. 
Moschidae, 202. 
Moschus moschiferus, 202. 
moschiferus arcticus, 202. 
sibiricus, 202. 
mouse, Attwater’s white-footed, 190. 
canyon, 178. 
Carolinian jumping, 428. 
cotton, 14. 
deer, 222, 283, 449. 
desert harvest, 177. 
desert white-footed, 178. 
eastern meadow, 427. 
golden harvest, 190. 
grasshopper, 155, 177, 221. 
harvest, 155, 223. 
house, 93, 153, 156, 421, 449. 
Hudson Bay jumping, 421. 
Hudsonian white-footed, 
Labrador red-backed, 420. 
long-tailed meadow, 178. 
long-tailed pocket, 176. 
meadow, 332, 420. 
northern pine, 427. 
northern white-footed, 190, 426. 
pocket, 155, 461. 
red-backed, 420. 
Rhoads cotton, 190. 
Rowley white-footed, 178. 
southern golden, 190. 
True white-footed, 178. 
Virginia harvest, 346, 426. 
white-footed, 152, 154, 155, 157. 
wood, 14. 
woodland pine, 190. 
Murie, Olaus J., Robert Marshall (obitu- 
ary), 116; Notes on the sea otter, 119. 
Mus musculus, 153, 421. 
muskrat, 319, 428. 
common, 190. 
Laborador, 421. 
Louisiana, 212. 


419. 
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Mustela alpina, 404. 
cicognanii cicognanii, 421. 
frenata nevadensis, 156. 
frenata noveboracensis, 424. 
nigripes (habits), 23. 
primulina, 189. 
quoll, 191. 
rixosa (distrib.), 412. 
rixosa allegheniensis (distrib.), 459. 
rixosa pygmaea, 402. 
sibirica, 404. 
vison mink, 188, 424. 

Mynomes drummondi, 337. 
microcephalus, 337. 

Myotis grisescens, 188. 
keenii septentrionalis, 181, 188, 306, 

423. 

lucifugus, 181 (habits), 306. 
lucifugus carissima, 354. 
lucifugus lucifugus, 423. 
lucifugus phasma (distrib.), 354. 
muricola, 353. 
muricola amboinensis, 353. 
sodalis, 181, 306. 
subulatus, 181. 


N 


Napaeozapus insignis roanensis (distrib.), 
95. 

Nasua narica (range), 11. 

Neil, Richard W., The pocketed bat in 
California, 356. 

Neosciurus, 61. 

Neotoma cinerea, 406. 
cinerea cinerea, 157, 178 (habits). 
floridana attwateri, 190. 
lepida, 151, 178 (habits). 
lepida lepida, 155, 156. 
lepida marshalli, 153, 155. 
magister, 249 (life history, distrib., 

figs.), 316 (nomen.), 321. 

pennsylvanica, 316. 

Nichols, John T. (See Kimball, Heath- 
cote, M. H.). 

Nycticeius humeralis, 424. 


oO 


Ochotona daurica, 402, 404. 
hyperborea cinereofusca, 402, 405. 
hyperborea mantchurica, 402. 
mantchurica, 403. 
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princeps cinnamomea, 179. 
princeps fuscipes, 174, 179 (habits). 

Odobenus divergens (habits), 138. 

Odocoileus hemionus columbianus, 271. 
hemionus hemionus, 154, 156. 
hemionus macrotis (habits), 180. 
virginianus, 190. 
virginianus borealis, 321. 
virginianus leucurus (distrib., fig.), 

271. 
virginianus virginianus, 428. 

Oligoryzomys andinus, 80. 
arenalis, 80. 
longicaudatus, 79. 
minutus, 81. 
spodiurus, 79. 
stolzmanni, 79. 

Ondatra zibethica aquilonia, 421. 
zibethica zibethica, 190. 
zibethicus, 321, 428. 
zibethicus rivalicius, 212. 
zibethicus zibethicus, 212. 

Onychomys leucogaster, 221. 
leucogaster melanophrys, 177. 
leucogaster utahensis, 154. 
torridus longicaudus (habits), 177. 

oppossum, mouse, 438. 
spotted, 191. 

Virginia, 187, 423. 

Orcutt, Edward Eugene, Studies on the 
muscles of the head, neck, and pec- 
toral appendages of Geomys bur- 
sarius, 37. 

Oreas livingstonii (nomen.), 331. 
oreas kaufmanni, 331. 
oryx niediecki, 331. 

Oryzomys (as food), 214. 
alfaroi intagensis, 78. 
alfaroi palmirae, 78. 
longicaudatus destructor, 81. 
palustris texensis, 190. 
spodiurus, 79. 

Otosciurus (anatomy), 61. 

otter, 216, 319. 

American, 425. 
interior, 188. 

Ovis arcal, 326. 
arcar, 326. 
arcar arcar, 327. 
arkal (nomen.), 326. 
arkar, 326. 
orientalis arcar, 327. 
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vignei, 327. 

vignei arkal, 327. 
vignei varentsowi, 327. 
vignei varenzovi, 327. 


I 


paca, 361, 438. 
Packard, Fred Mallery, Beaver killed by 
coyotes, 359. 
panther, 319. 
Panthera tigris longipilis, 195, 208. 
Parascaptor, 442. 
leucura, 442. 
Parasciurus (anatomy), 61. 
Perognathus californicus, 406. 
fasciatus fasciatus, 461. 
formosus, 176. 
parvus olivaceus, 155, 157. 
parvus plerus, 153, 154. 
Peromyscus boylii, 406. 
boylii attwateri, 190. 
boylii rowleyi (habits), 178. 
crinitus, 178. 
crinitus praegracilis, 155. 
eremicus eremicus, 178. 
gossypinus, 14. 
gossypinus megacephalus, 190. 
leucopus, 14, 321. 
leucopus noveboracensis, 190, 426. 
maniculatus, 334, 406. 
maniculatus bairdii (food), 29. 
maniculatus gracilis, 222. 
maniculatus gunnisoni, 152. 
maniculatus inclarus, 157. 
maniculatus maniculatus, 419. 
maniculatus sonoriensis, 151, 152, 153, 
154, 155, 156, 157, 177 (habits). 
nuttalli aureolus, 190. 
nuttalli lewisi, 427. 
truei truei (habits), 178. 
Phaiomys brandti, 404. 
vinogradovi, 405. 
Phascogale tapoatafa tapoatafa, 191. 
phenacomys, Ungava, 419. 
Phenacomys ungava ungava, 419. 
Phoca vitulina concolor, 421. 
Phodopus songarus, 404. 
pika, 174, 402. 
Beaver Mountains, 179. 
Dahurian, 402. 
Manchurian, 403. 
Parowan Mountains, 179. 











INDEX 


Pipistrellus abramus, 353. 
subflavus, 306. 
subflavus subflavus, 181, 424. 

Pitymys nemoralis, 190. 
pinetorum scalopsoides, 427. 

pocket gopher, 155, 156, 205, 220 (weight), 
341. 

Louisiana, 189. 
Parowan Mountains, 176. 
Zion Park, 176. 

Poephagus grunniens mutus, 325. 
mutus, (nomen.), 325. 

Poole, Earl L., A life history sketch of the 
Allegheny woodrat, 249; The technical 
name of the Allegheny woodrat, 316. 

porcupine, 151, 154, 155. 

Canada, 360. 
Labrador, 421. 
yellow-haired, 179. 

prairie dog, 23, 460. 
black-tailed (food), 461. 

Utah, 175. 
white-tailed, 56. 

Procyon lotor, 320. 
lotor hirtus, 188. 
lotor lotor, 424. 

Putorius eversmanni michnoi, 402. 


R 


rabbit, 319, 403, 449. 
Black Hills cottontail, 180. 
Colorado Desert jack, 179. 
cottontail, 8, 95, 154, 156, 429 (molt), 
462. 
eastern cottontail, 428. 
Great Plains jack, 190. 
jack, 155, 156, 157. 
swamp, 190. 
Rainey, Froelich, Eskimo method of cap- 
turing bowhead whales, 362. 
Rangifer caribou caribou, 222. 
raccoon, eastern, 424. 
Missouri Valley, 188. 
rat, 449. 
albino (anatomy, figs.), 66. 
cotton, 223. 
eastern cotton, 190. 
house, 438. 
Texas rice, 190. 
Rattus, 438. 
melanurus, 76. 
perasper, 76. 
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perflavus, 76. 
rajah, 76. 
ubecus, 76. 

Reithrodontomys (as food), 213. 
fulvescens aurantius, 190, 223. 
humulis humulis, 346. 
humulis virginianus, 346, 426. 
megalotis megalotis (habits), 177. 
megalotis ravus, 154, 155. 

Rhinoceros lasiotis, 201. 
sumatrensis, 201. 

Rhinocerotidae, 201. 

Rhinolophus celebensis, 354. 


8 


Scalopus aquaticus aquaticus, 423. 

Schantz, Viola S., Arthur H. Howell 
(obituary), 385. 

Scheffer, Victor B., A newly located herd 
of Pacific white-tailed deer, 271. 

Schorger, A. W., A record of the caribou 
in Michigan, 222. 

Schwarz, Ernst, On Malay pigs of the Sus 
verrucosus group, 73; Status and 
affinities of the bears of northeastern 
Asia, 206. 

Sciuridae (anatomy), 52. 

Sciurus aberti (fig.), 60. 
aberti ferreus (anatomy), 62. 
carolinensis, 60 (anatomy, fig.), 320. 
carolinensis leucotis, 426. 
griseus, 410. 
hudsonicus hudsonicus, 419. 
niger (fig.), 60. 
niger neglectus, 426. 

Scott, John W., Winter kill in beaver, 462. 

sea otter, 119, 132, 357. 

seal (device for weighing), 64. 

Atlantic harbor, 421. 

Shadle, Albert R., A source of meat for 
diets of wild rodents, 460. 

Shadle, A. R., T. S. Austin, and F. X. 
Meyer, Five cottontail rabbits up a 
tree, 462. 

Shamel, H. Harold, Three new mammals 
from Asia, 76; The insectivorous bats 
collected by H. C. Raven in Celebes, 
352. 

Sherman, H. B., A new species of pocket 
gopher (Geomys) from eastern Geor- 
gia, 341. 
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shrew, 213, 223. 

Bachman, 423. 

Carolina short-tailed, 188, 423. 

Labrador long-tailed, 419. 

little short-tailed, 187. 

short-tailed, 214. 

water, 172. 

Sigmodon (as food), 214. 
hispidus hispidus, 190. 
hispidus texianus, 223. 

Sika nippon mantchuricus, 208. 

Sime, P. R., Albino short-tailed shrews 
from Connecticut, 214. 

skunk, 154, 156, 216. 
eastern, 425. 

Louisiana, 189. 

prairie spotted, 188. 
sloth, two-toed, 5. 

Smith, Clarence F., Weights of pocket 
gophers, 220. 

Sollberger, Dwight E., Notes of the life 
history of the small eastern flying 
squirrel, 282. 

Soper, J. Dewey, Slaughter of buffalo at 
Wainwright Buffalo Park, 117. 

Sorex, 406. 
cinereus miscix, 419. 
longirostris (distrib.), 89. 
longirostris longirostris, 423. 
palustris navigator (habits), 172. 

Spelaeus melanarctos, 208. 

Spilogale interrupta, 188. 

Spinner, George P., Molting characteris- 
tics in the eastern cottontail rabbit, 
429. 

squirrel, eastern flying, 282 (life history), 
426. 
gray, 60, 283, 410. 
northern fox, 426. 
northern gray, 426. 
northern red, 419. 
red, 59, 219, 283. 
rock (food), 92. 
tree, 460. 

Utah rock, 173. 

Wind River Mountain red, 220. 
Stenocranius gregalis raddei, 404. 
Stirton, R. A., and Wayne G. Christian, A 

member of the Hyaenidae from the 

Upper Pliocene of Texas, 445. 

Stone, Witmer, 1866-1939 (obituary), 1. 
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Stoner, Dayton, The Canada porcupine as 
a highway casualty, 360. 

Storer, Robert W., The hoary bat in New 
Jersey, 354. 

Sus barbatus, 73. 
gargantua, 74. 
verrucosus borneensis, 73. 
verrucosus oi, 74. 
verrucosus sumatranus, 73. 
verrucosus verrucosus, 73. 

Swanton, John R., American bison in 
northern Louisiana, 222. 

Sylvilagus (as food), 214. 
aquaticus aquaticus, 190. 
floridanus, 8 (breeding habits), 95. 
floridanus mallurus, 321, 428, 429 

(molt, figs.). 
floridanus mearnsii, 431. 
nuttalli grangeri, 153, 154, 156, 157, 
180. 

transitionalis (molt, figs.), 429. 


T 


Taber, F. Wallace, Range of the coati in 
the United States, 11. 
Tadarida femorosacca, 26, 356. 
laticaudata, 26. 
mexicana, 28, 172, 173 (habits). 
Talpa altaica, 442. 
europaea, 203, 442, 444. 
klossi, 203, 442, 443. 
longirostris, 203, 442. 
micrura, 203. 
parvidens, 203, 442. 
romana, 444, 
Tamias striatus, 57 (anatomy), 58 (fig.). 
striatus fisheri, 425. 
striatus lysteri (food), 92. 
striatus venustus, 189. 
Tamiasciurus douglasii, 406, 410. 
fremonti (anatomy), 59. 
fremonti fremonti (habits), 175. 
hudsonicus (anatomy), 59. 
hudsonicus loquax, 219. 


hudsonicus ventorum (feeding 
habits), 220. 
Taurotragus derbianus  congolanicus 


(nomen.), 331. 

oryx kaufmanni, 331. 

oryx livingstonii, 331. 

oryx niediecki, 331. 
Taxidea taxus taxus, 154. 











INDEX 


Terres, J. Kenneth, Notes on the winter 
activity of a captive skunk, 216. 
Thigpen, Lorna W., Histology of the skin 
of a normally hairless rodent, 449. 

Thomomys baileyi, 205. 
bottae, 406. 
bottae albicaudatus, 155. 
bottae guadalupensis, 205. 
bottae minimus, 154, 156. 
bottae nesophilus, 156. 
bottae planirostris (habits), 176. 
bottae scotophilus, 204. 
bottae texensis, 205. 
fuscus fuscus (weight), 220. 
talpoides parowanensis (habits), 176. 
Thryonomys, 439. 
Thurber, Walter A., A weasel attacks a 
varying hare, 356. 
Thylogale flindersi, 191. 
tiger, 194, 208. 
Bengal, 194. 
Persian, 194. 
tiger-cat, spotted-tailed, 191. 
Tigris longipilis, 194. 
tigris septentrionalis, 194. 
Trowbridge, Albert H., and H. L. 
Whitaker, A new kangaroo rat from 
Oklahoma, 343. 


U 


Ulmer, Frederick A., Jr., Albinism in 
Blarina, 89; A Delaware record of 
albinism in Blarina, 457. 

Urocyon cinereoargenteus, 217, 320. 
cinereoargenteus cinereoargenteus, 

189, 425, 459 (distrib.). 

Ursus americanus americanus, 421. 
arctos, 210. 
arctos arctos, 210. 
arctos beringiana, 207. 
arctos kolymensis, 208, 210, 216. 
baikalensis, 209. 
beringianus, 207, 208, 210. 
beringianus beringianus, 209, 210. 
beringianus piscator, 211. 
beringianus yesoensis, 211. 
cavifrons, 297. 
isabellinus, 207, 209, 210. 
jeniseensis, 209. 
lasiotus, 207. 
leuconyx, 209. 
mandchuricus, 207. 
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piscator, 207. 
spelaeus, 209, 210. 
syriacus, 209, 210. 
yesoensis, 208. 

Utah (local list), 144, 170. 


¥ 


Venable, John H., and Allan L. Grafflin, 
Gross anatomy of the orbital glands 
in the albino rat, 66; Dissection of the 
thyroid and parathyroid glands in an 
adult mountain gorilla, 71. 

Vespertilio pruinosus, 355. 

Vulpes fulva, 189, 294. 
fulva fulva, 425. 


W 


Wade, Otis and Paul T. Gilbert, The 
baculum of some Sciuridae and its 
significance in determining relation- 
ships, 52. 

Walker, Ernest P., Grasshopper mouse 
uses tobacco as an insecticide, 221. 

wallaby, 191. 

walrus, Pacific (habits), 138. 

wapiti, Tian Shan, 202. 

Warren, Edward R., A beaver’s food re- 
quirements, 93. 

Warwick, Tom, Field mice (Apodemus) 
from the Outer Hebrides, Scotland, 
347. 

weasel, 156, 356. 

Bonaparte, 421. 

least, 402, 412 (distrib.), 459 (distrib.). 
Missouri, 189. 

New York, 424. 

Weaver, Richard Lee, Note on the death 
of a young deer mouse, 222; Notes on 
a collection of mammals from the 
southern coast of the Labrador Penin- 
sula, 417. 

Welter, Wilfred August (obituary), 245. 

whale, bowhead, 362. 

Whitaker, H.L. (See Trowbridge, Albert 
H.) 

Whiteman, Eldon E., Habits and pelage 
changes in captive coyotes, 435. 

wildcat, 425. 

wolf, 155, 319. 

Japanese, 192. 
Mississippi Valley, 189. 
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woodchuck, 425. Y 
Labrador, 421. yak, wild, 325. 
southern, 189. Young, Stanley P., North American big 
woodrat, 151, 155, 156. game. A book of the Boone and 
Allegheny, 249 (life history, distr., Crockett Club (review), 96. 
figs.), 316. Z 


Attwater, 190. Zapus hudsonius americanus, 428. 
bushy-tailed, 178. hudsonius hudsonius, 421. _ 
Thomas, 178. hudsonius ladas, 421. 














